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Cb) ttBB(lOt , 7't£Sgj7l/-i.Ht UT»*ti tUC<D7U-AN 

c<j > aeaittra— a«ixo7 i/-/.*msw=*tUT»6££ buitto? u - 

*4 £- fc» L TiXn ft« * f9 , 

fi*>«t*tttt L-ctt«ma*<st*i4t-»iBi*ic©«i-r « 1 1 be-as < «t» 
tici «-ttat£*-&3£Xtttt«naa©*isi*i.fcc/:Ks 

j: »>at*Kd>^iaKr ic £*t#«£ ffti»*ifi i tcEttosjcttaaiatta 

Cb) ftfl^ttDeicjiA L. 

(e) COfS^dtT^o^dirfflSf *C£. 



4 . aiff<oetR<oitsr£a(£(s«>J:ata(S7^a^7tToiic{i«Kr4fc3/to, 

(b) i£B«DttOt*7 , *ll<}%7l/-i«t LT»&££ (,(CC©7 

(c) 31«<0'»7/'f At-i£ALTrtJEa9t««L. 

(d) itBSitt© 7 u-A*i*K)tci*LT»4££ biz u- 
i. W «: L T A (O *P ft » * 19 . 

f * tt it a ffi e<o tt eb is j; a * * s * a « -r * urn. 

5. (a) r-f-o ^t--7*=r«^£W$^»fcJ;</c<oT*-or t-7* la a 

L T *P ft tt»« * ^ 11 ft© «*!&*«£. 

(b) ttt*<OsP*Sjttf**i.tC/4iKlft« »«*»*£ £ OKWtTrLTStfflttW, 
Cc) trji7 + o/fft*ii:itf$h/:ft»«t«jilts 

a, 

Cb) -107 \s-J-*¥m(tLTWmtt9iitei£.ti± £ tlCCOJP^ft* 



(c ) &*<fc(0*ea3nfcf*y 9 fcitVkQ.-?-* t-n 27u-i/<,7 r ire 
Cd ) WE*iSMi:»Ri«£WEm i xtamz? i/-lh,7 T j>^o»:©? 

cr> i&E«aa*r**-R*Ht-*-**»£, 

£ r swains (ceB<oj£3itiHBiffleottB0*ij:c/>ti ztrnm-ttum. 

T¥Ej{t*lB5fltXttiJC©a*f»6^a£. 

cb) ait<Dqi^{tatfj:aip^(tttes«^»*££ G(c«pTtTa>j««:», 

*«ft**H*- i¥fi£, 

CO fii)flto*. tfcU7tDyf?t«li;ai*hfcfii)ftt«$t* 

*&£ m^ici *»a£ *■ (aasaassa. 

a. 

Ca> Tto/fftfl^?-^ /KtL, floccof'y *A{t«<t*r**3E 

?GHica-»riaa-r4*a£, 

Cb) -SO? ^-A*ipt5ftLTSF*5{t«80«**?*£*-*££ tlcC©***) 
< c ) & + iX<OM&tXtZ-Fi> 9 tUitrnftr-t <rfl 2 7 7 rCE 

Cd) «Eip*Sjftt!(0*£ttE3ri l 4iJ:£;n27U-L'<,7r^b0iJC0? 



u 

C e > U3E»#«*«SHLT£*V*- i , ^RBHica*) **«"»-r*¥K£, 

cn nefi#s«A9-ff9ftt *#»£. 

cb) T-*-D^t*T*jr«±icB3E*5-ff^ftftaa^a»-r*^atjjLt/c 
«ft7-ff^fta»«tEa-f**x^£*fl^.*c£^Ha£t-*«*fli7 
(lEttoiisiatDtftatta. 

4g£ic£fflfticsiA-*-*c£*tf&£-r«a*in7 tciecranaiffiaEKitfiff . 
*yttia*gjs KE«a>j£Kttua«iaoafii*ii:c/>:* «*aa+*^M. 

10. WExf?^ Cd) tiic; Ce) (iS?E*P»Sn:MB»^ £&<pipiS{fc«*i* 

»lt* i «rt*tfij*££ tucoiscwjp^fta^iWEip^ctMaati* 

T»lB L fc- * - o >ffi5tt©«D«*i J: C/ «jfc* n^i * - o >SB6D«a«t: if* 

r Fo<oa^«^5>nr i c £ tffl«£ rtwtftJj s KEaoa«fflaaai&a. 
* /riia*ifl6 icE«to3tsittii«fiiiao»iis*..tcf7ct »«ast *7?i*. 

Cb) aeSffi<Ot*ft(t9f-a(!)7 i^-A£LT»*££tK:cti^7t/ 

cc) ra«©o^L« ta*?io±ificDiDmffl^jtif*ttxiits»atfl«L, 

Cd) u-i.o<Jc<o*l*W*££ l,i:;h^7 u-i<0^ontl6 

C c ) iX«>iP*^n:«^^JP^ftM0l«ttfIILTa»**WT3:m»UXIiO 
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Hit. 

<b) ££gl3&Ofcf?*4"ttf}.£ fl07U-lfc L-Tif * 4 4 ti:chb7U 

- u « * tag l t itttm a hk 

iS^ftiitttLrttiatflei^mHt-aiBiaicQetr * 4 4 t>u-«a < cum 

<b) «H4*iflff uttAU 

(c> «Btt««O«IEottftK:«La*ttflDa<0^t», 

(= .t ^» t it «r * c 4 * ffffl t 6 u *jju2kk ttott a at* k ct a * * a* 



fcfi¥7-507472 (3) 

fc<i««**att*a«*-*icafc(K 

(b) tteB(joeft««7b-/.«t lt»*4 4 be:®? u-a« 
* fin t t ijijsj a d n Maa * {9 , 
<c> ffi*(M?/^ A*itALTTfSlt(I^t«»L, 

Cd) ttBCDttO-arof f *«*8;<0-7 LT»»H(C«L-C»6 4 

(e) s«jx<7>7 u-aw4*hi* nfc*pt*j<tMBp7 u-AttitetT-a 
is. ssxoaav&fbfi. 

*tft*!u <b> »««rifiiSi:*£AL, 

K i X it 12 1- 6 C 4 * f»» 4 f 4 tft*ifi lit: E*<o it B Bfc k ttBT * 3£X 



Mu 3i5a ' a » ffl **^*ffi®j:5*ffiR*«j!S*^*54-*KH©»tt 
M*^e>rtKtiu*T. «a/a*a^±«ia«r«iE«it(s)k^ +4 c4 

^ettopiiHfaTaA4<i*»(;a<fis. 

tt«oadid*sitt $ n* 4 . a-s^cma* tmmmntmatzwt * c t « 



C<O^A--^Wteffja-So (i | r 20-2S?( (30.000A) T**»K »l4*«TSff4 

cn*</i*6, a»ttaatij:^i£»ua<ojR^r(cHt. * < coaaemtam 
7t 4 1 h z 4 1= * r a m tc a if v s a <o ^ » « a s d< 4 * -r * . 

LTl»*. CO«.#4^«ffloa«7J*tt«JnA'«tt«i£ (MR I ) fii£f3>lf 
*-?tt««Ki£ (CT) **t;. MlflTIt, ^tGt*l3 3iifcJ:t/ig{i >x 

*cx->Ta«aD^^aa<otaat)ii*c4«<-c« -fl#«*((ia*64n*4 
s*>»mcaftf«ctttTifa». as>L*a»tf*4ttat-seef xf- 

**HISlL»$.fc-5tcLTi»4. L. aaa** n/=fflffi(oa»*<^WlBO 
«I=ttB-r*aSTttt^T2-3 cm*;m»)*IReDaa*<tttt*-6C4ttWJl ( 

Jteiir.i99otp) c*9*«ftTi»«. »,t, a«<oaa tit* eaaoatto 
««tt*toHaaaatrtoc4x«*. coadK«nH*«?^yu-^*ia 

bo *ff 4 * 4ictt 6. cnAtfci&n«R«aaoBate»^aaatt<oaat9 
is<ias*5»ci»jfer«ffla4aat- * aaoaatBia 4 ©a****** *©*s a 



A4«cmMirjliHH*c«L( flUUJ L*:*/ >7*c«fftT) lilI30M»i»*iSllJ 
tiCi^r^itrt, WCl«>10*4WaT , *4. W2ic, fiflt*«a<eWHjK* 
>^/K-ffl«L»g5f COWLICK On^C**^. »3U, «»a^ 

>:r/i-a'WJ6tta«EBt-£T©M«*»«CI?«L'ii.*W&6<*4. to5fB(U 

SI 4 U, UJ¥«BB*>yj >riC^A'*l5Bl**»fJt-*-*4, ffflS£'£4. *fl5JS 
d](i^WS«)l5W3 x|.A<»<fiD, tH.»-Cli£E8l=> * I- A****- 4 J: "5 ic *i 

* H 65$ ttr [ P £3EJ ttttfH v x © 5J £ ejt 8 f 4 (fc<Ott« U iEWffltt ff •> « ft 

4.930.516 9iC<tnt*. SBttOlCI-Cli, iEWitttttitttUTW^onaftA. £ 

ft**fctf L*»6J;Htt»). *«£-Cte/fl-#-6«)(i)aBlTft*J. tfldlCOK HI 
inA'fcA, -«L£I5BHaoaiifi'itJE«r**J£4 L A* t,^*4tt«**ai& 

*H*-f 4-tt*&B*l*l3BlittfttfcTA,*A, («J*, tft**cJ:»J«Bt[9^v< 
Ottl1ft*ai2T«6. Ett* fi&ttS (EEC) ttfff H itf&REtt 
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niiTA,^A,f6f^co*BStoa»^&Kffi»*raB-r 4fc«*uK**n*:. E EC 
■jKtt4. «Hi£@ca*:d & ti£0 E E CttBM^fctf 4«tf M<OEttttTA,A*^ 

«m*ff+*OtrA,( «4.tf-*-D>) ox*;*k*il-c*s < cn*« 
raaortwt-^ -,T»w*&Mff«os«o>2ia)iwma( iiiri.o» > *< 

2L(V«. 5ElCEEG?lKKJ:->Tli <ffl»6<X t-7t fiBlfll^ffilStE 

»K«tai«!5n*C«tt«50KJmc X-,T**«(6W-7 » € > 7 4 c 
£6«T*4. L^L, COfflttKtRmtttttfililiE EGttWiH »©«*««>« 
HA«*4. 

t>l ^ J: ^uffi^ m ^ w t> & Kiratf&eD^witiifiiscD a t s a 0 

WIC J: »)i&ffiL<il»ffl«ft<T* 4 IC'i4. cn£©*awic fcA**** 
*A*4tt«ttttftttTA.A-^iC*t+4rFTFL»4»ST&4 4E**ftT^4. U 



TaR^afifeSJ€-aiB?t-4J:-ji;LTi*4. A'*4ttKr© 1 o©H© fceotiWE 

«Pc^o«»tti!i<a:<ti*4ifenr*4. cn^tt»Kj:,Tiia5n4ffirsiw 
«r^^ ^u/t. c<o«tf>as«*ttmr4i*<o«ttcofc*iA«*cttm-r4K«)a 

fi»A'^:*^ **4. $e»ti, ^J^6!ft|4aA(CJtoaiQ?n4t£ bicLWLlftt 

Ats:i*<Ti 4. 
flffi. «ff -ffiftSte»4»(t4raWroSEJ*f«flr*»«-r4rttt«9cD«ffi*«ift 

ffet;4S£Hoenafffl:*fit(*+4jET*4. ^*-a >ffi»t»«-f4/t*>, HI 
6. rtrtfa^«r»{»^-4fc*(t(Cffll.4C}ttofltocot3E»rli (B^WeSRI IC3t*'t T II 

i». (CfiBvild) (* Y + *T324:361. 1986^) 

ittrM&t Z,. f fc. « £1500 —700 n mcDit«Ht«- * - o >i5»C9«|iaica 

n4J«>:LftfiiiftcD/i»6, attmat>itfTatteaica-c««^»TSM-<-4. 

<nscftT7*4. 

■VV (Tj'o) 2? (IK i>X249:4!7. 1990) lim«teSaVS« (CCD) fj / f 
4fcrti;. 77 CTYo) 9tt«3fc»)30»«±OMISia»|i;a-.r(l^Jpi^ftL 

xi»4. ffiw«tE**raftr4fafioeitticottBf^sittter4 c ttztintta 

*JO««Uffl*JflrjJpaAttWT*4. 



ii i i - o > a j: / 1 tz tt WUBteBCjcD an ^ £ <o jto u tt ifc a.* a 
cnA<^*i, tt*ii, iESt*j«tt/n7!ta£Kttnattt«a^iBi!iicia^L»4ffi 

K*a««:35ltflflifc^«ica(ir 4 *6«*i J: 4. 
«l'S!CaWW«aTrtJEi3^*»«tLW4 t £ t)IC(S5 IC««:«{RL, fl-3$« 
Stc ti «t 4 a WO J6H 4 L W 4 ?J it i -r 4 . 

* «^IItffii> 4 #Btt tiJBE * X, i f 4 «, OT* 4 . 

mee(2offi<t*««-f 4cit:j:»)XitEtta«tasi?L. «a«t^L, »a« 
i^4/i*ii;im,»4C4)&<T4» ccoKi^je^iaaiiftH/aai^A^ta^o^Y ^ 

i ^ ^ ft t <5f -d-4 g BBcoiEWotflaA-^ 4C 4 A<-C# 4. ? 
£ic» *j6<51X»ifc*JJ:CXlfia«l*tt«.Mt5Htfi*-o>i5«ffltmwt-4A:A 
UffIl*4C 46*T* 4. ftic. :OKV)liail, 31b. »W. ietttiJ:C/SISO 

*/ciifiat»ti«sau«t-4»«[nii45«tf ow(D«itf«-a»ir4c 4d«-c* 4, 
TJpt^ft*iB«txuij:(Djp^rt:fitW4*ta. iiaoi3c©«t5ic/iPi^ftMat« 

<rW444 LKMBrLTfifttttil. C eoa^ft* ttffl LXfi * t! J: Cf «e*H" 
ftLHMrar* ^ £ 7 ^CEBttttt4tt(ttitt«t-4^S, *> J: fi^fto^. 

t*iiT*cirt--p:r(B±uffl«3 nyia»««-a^-r4^atfl^4cii;i 
a«taatamr 4aa, t/;ii«srtaagtsmsin<^w«t:a«L 

sjfflft-t- 4aat«ot^-4. 
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+ «>Mtt«aax-***- 4**ttt««ia«©**t*:l&*»lli©tt*4 tTJt 
OffEJ rvfc©<!I©-l*flV.i«ft'<* - >4 IC J:-,T!*«ttC> *n4 Ji->ICLT 

< > K->Ti>, 7 A-;|-Hr< >, a*-* »J > *i J: C/ 7 A* U X * 5 > 

fait/ 730 nm— 8<0 n m ©I5E5© f— ? «UX tflr i~ 4 . 

MD!ft*». ffl«K:«itttt'<5 r-f /**iJ;ALTl*m«**t.H*L, aaron© 
-«<0*©7l/-Atl*i!jK^|,TH»4ii t>lCi3c©7 U - i. H*fcHI L T8C© 
¥Ejftft**IK &*3;©*i9{ta4 VE|rt:«»a4*ltttLT— iS©»*>a*» 

. a-a 

l-c«£U4 matt wot* mm©se (tic* -,xnmtnt *n4a»©«[ 

ff© ifi C U tftflgfifi © Jt1£ If ft * (g W f 4 . 

H*6i£Bffltt*SSS«m«BttUttTHlML. <b) U-g 8Btt©-a©7 U - 
A*fp44 4 ti:;(ii7 u-/.«^«fflLT^Pi5<t»»«*». (c) ««© 
St^L*fflffiUW!Sf4ffl3r««in»ttXllK»tlt«*t. ( d ) M*I*U7 

u-/.©*X©#l*» 6i 4 biccn^7 ix-/*©&©w*r*l8IL-Ci):©ip*Sifta 
«c»«roffitt«stt«:Hj«{tL, cntcio, t<a*n/c »«£.£©*£«%# 
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IKO^CjO^A U»U7o» **^«ft*4 .t 7lCL/S*M»tfXtiB* 

ti ^ « m m a*- * »tt*r*am-r * . 

*ag]Kj;mf, wtinnat-EBt/. ros, cfucwar sua mats 

) *McJLoT©G3n*aetttt*m©as**cM«©m«ttwac.t.. 

u-iMt»aLTWt«K*<r», (c)ftll(ttil. (d)-lofto 
»tt7 U-i*WTCn^i)t(0»4l7 U-AH*»QILT»0©i*©JpKj{ta* 

w, ce) »u©«©^<ta**»tt©¥^fttt»a*tt*LT»ti©a»a 
*»Tatt»a*?naa:u < t > a-Qffitaui&ifQ*- 4i&ric»h*i*au < 

g) -awmnfro? t bKCO- «©H«©*©7 i/-At 

*5SLTti«©a;©*pisjrt:a*w, (h) aoKoat©ip^ft«n^^afliip*^fl:tt 
ra« trfl * -r 6 c 4 1: * o ittt © * «■ w tb« * =i aft u » 4 ■*© ft a a 
*i5fi£+ *j:-Jt:L/:ii«taaa«^r£tta«-r 4. * *u*«cDtta«4tf.ttf 

ft+4C 4A<T* 4. 

t-7x h **a-r (a) '>^-< ^ t>vefik«aosi i 

-tt/» 2tttt*-^t;tt«»©tttt©ttfilcJ:0t£aa(a*'IH«L, (b) watt 
l*n©« 1 1 7 U-A*J±>J:tf«BttWtt«» 2 fltft*»£»fc» 

i 7i/-tw. a 2 7 u-jLygw*iasLT3B i ¥5<t*iaa, »2ipfci{tM» 

a¥*JUt£L. <d) 4 it- fcfcliBttJ&ttffclc ***-4{fcH*« 

al. (e) vBttttttoxi i «a*mi**m i w©i*©7 u-/., «iaa»ta 

<07i/-iwt»«iTii i . it 2*©ft©ipi&ft«**M^ne«L, (f) 
*i i £D8c©*P£i{t(t, w 2 ©ac©spj^<ta. i ©ip^{ttiasi«, at a© 



♦UGffiL. {«) » 2©fifl«iCJ4t-4jn 1 ©fi»flt©lt*i 4 cAKiOlta 

$nfcj2rt(i*w4i-5i;-r6. iEaaueatwiMr 44»e.iiattiHBiii±u.-*r 

C3 1 14 1 o©Z2U (r > i. 2 ^©MjSQtt ( t ) 4. ffftBC*<«* 6 3o© 
tDffi (* t. #2, #3) i fcir-r* WffiiIiai£W©HEier>A©«H$iji*- . x 
I cmTfti. i 2 B (B©« ( 4 ©^l^li30H s Tff^h. 

aoEiftsn* c \ . 3-5as©^(twsi« (5»/«> *»fcat. « 

n « * J: T J£ 3£ tft © -C A, ^X. m U * Bf » U ^ . 
B I Afi I DOEU Cr > 4. 2-3©«tftl8tfc (* > 4. ^n^«B«^(*(cS 
6««©ff ftffft*i«* 4 4 -^©BUTr < 4 ft»Tffl^/^«« 1 . 2, 3fcj:CM) 
£ «-ffi-6(Kia5i1«ffia©ffliB©A©St»t*-r, ffiHti«W&Qltt >690 nm 

Ml BUS I AlZni-iA (DO I tiic; 3 ©3?Eja**C*il* 4«BttHtt««I© 

fifc 4 oOWAUtfi (8 mA) 4*at>ftl'TAa*,tfe3;1*©fittT 
4 ft»>3l*l©S:<tffiti 4 t l»i©ff(tatJ: »?U*< fc 
. 4 ftt>3 UTX,^A.«Bffi* (ite©TX.J^A,K«Ll&»5Ilg<£taa©OlS^ 

a 1 CUB I M:*t 4 Pi ft l is .fc CM ©ffiBJ««ir *r ii 4aatkMtt«G© 

sftat *7*o-, urst. 4ft t>i ii2 o©«jtt««R!]©a£jtetto 
HiM±c{2aL. 4 4 «i&ffi:t:{aar 4. 4 «»4 rt©a;<tetii 4 a*> i 

J; »> t**J)*:* < . 4r©R*l7jPiKJ&4. tfc, C.n^©fffta[±«**ai*iJ: 

t/TA-*4,fcr£ift©iSi&©xa sci ->T«art3n*. 4«»4i«j©Ka«rt 
asR©fijifiaflc©Rfticjf l < ttfrr «/;^, c©^o » ► w^kr^bejis 
U i id ift i * - ^ l m 4 c 4 1 m r . 

a i Diics 1 Ac^r < no 1 ©2cia«n±iif 4*att«ttQct© 
ffftac <©») *ro 7 i-LT£i-r. cn^zooaia^sviuetstti^ic 



O^^^^f, in^Oit*WS(tli 6 roA©«ilE*flH»4ttflJ©3 o©«»K 
*7»t»aW7VPll=Jb4. 4Pi»2©««f*?©fi(=fi^-JSEftU*fBiW J tffi^rffiH 
ffitt fc J: Cf fibl£© *^ ^ -4- 4 C 4 *<T ft 4 C 4 4r*f- 

a 2 ii«atMeTA,*-x.ffii»©ffiKjv » c©H2 K«fltHe»©a 
at v w » ft a txti jc9 a: <t © s ejq« je? j: ie *a © jk *z « -4- 4 a * © n «f 4 m 
Mm ©tt »i=. ca2tJta 1 ic;ft-r«»Ktf c«*«ft©ffi««H 1 

©CtlT^-4-) ©7 ^©2o©««tttfttJ©|t*ajI31tt^^©ft#0tfttj54-r. 
ifflOj-j<DB« (A2. D2&£tFC2} 6 m A ©*»U J: 4titH«jt6( 
WRSn^ffiBttJT 2 **TA,*A,»fB3=©£S]GnT*4. :n^BStflIK 
ff 4 8 mA-caH«««lJ:^TttlE*nfcJt1tffift*^yTB©aa41ttt 
■T4. 02. A 2 *i,fctf A 4 ttl*a*©M85«*ttttr 4. H2, 02JSJ:CfB 
4 lirA.A^tt«^ffiI4f K*£fe-*-4 f-^ j5£¥SEfttitl2-r4. HZ. C2fc 

Atf c 4 «f-> jtiPs:ftfl<nK9nfca2o»Ti2iar4«flc*tte-f 4. 
fffl:©** * us© * A© yu-c -x¥-AA-Ki-,T*t. yu^-xv- 
a,3i< ©5£gitiK«^ll*:-r4^6Jtjiif-. SaiJUir* cm>t 4 cro©8CK© 

S3 w«tt«n*fc.ttf-cA,^A.*ffRflit:aw<-4ifeit«^©-ia©^Y^ i 

t 7 «ft* B3»C«lH©2-3©Hi;jji3n4tiaiKJf 2**^©8-a©«» 

acatiit-r. saw 2 »B5BT«»sn4. «*©jtTJCft©«ao*a. a 3 
. 4 axa swoizx^x. a*©KHg»©a*t-jnf . cqqvs<bta> 

*>CS»TA4. jE^ICft©**3liH©S«Ky K-Xt-A/<-7*t. 

rn , -xy-^jg<©5cg]rtfi«d**tt*^4^ra*)ft'r. satiutri cmx 

4 cm©«H©««tiiir. 

0 4 UA©aH*c*il> 4W»tt«jfc^K(t©5 r 'f £ t ? *ft©X»»C!l 
>^tS?t. [3 4 ©'<** I— BttS*ft<87U-/. << 1 /4»/a) ©Jfl^ 
BT*4 8^>©a«r4ft»aa*i7i+. j£*fffl:©^A3iiB©**K;ri"< 
- xr - /v<--cniT. r is * ©5eBiuHiaA*a*f 4^risjt* 

r. dauut2'4 cmx 4 cnQSRoa«i^, C©HU, *»SI»fflfc.fc 



tttt©ffif»»tt*tttt«atr 4C£K£4«ASD1tA*l) tit. a£H«0«tt 

y — X4r — ^/<-T^tf . /b-f -xy-n.jB < <d * G) ji la 

B6WA©SI5H« (Droca's irei) L fcffl#©S«Jt*J J: tfDK 

32 7 1/-/., Itt), 2»StcC»snft. SaiftUfTli, »a*S-3-6-3* 

i&B&t*>6Z £ *40fcHHJ*t »*W4C£K*4. H-Offitfli 

>/* ttffTtHttoci tff -5. >rtttf(l«ta+© 5-j-8o<0 

* («mm-aisii-aoffi&x5 < K*ttMtTjj.4> fcur <eroet* 

* ««T*:S 'iJCStttRSf 4.J: ? 2 &<9<OX ? -f K"7o i» * ? * 
o*9-f K*a*) * - i >^*x?*ffitffi«*»*&4l3oi*fiI)»ctt<lEliIWlB]4» 

-rt.fltT*tj, £ chum as* CMiiutsi. ±HiiraaD. T«iifijswflii«T*4 

* » A I . Bl. A 2 *i .fctfB 2 <D 2 -3<0H«m C M ^OtRiJOfilpj&T A 4. « 
A I B I <OTmtlB<<0XV-A,/<-ii 1 c m£t«. It A 1 KfcVT, ft 

^*t*L* 4 fti>am»timm*ic j: 6&H«/ttu j; oTOBtatflis ( i ) . s 

»H» (2) . *7ff*lh-Broci « CJUC (3. 4) JsiCfMJGS <11. 12.17. 5 
4r««-r*B3r S A 2 tt 1 -3«&»IltJtfT©t*fi«*»<0&K<D 
ff^0tfi«iS«T*4. «A 20>£W©r K-X4r-A/<-li*A 2. A3. 
B Z fe^tf D 3 IClffli!|-f 4//9-D- K© ft] jtJ Wl * ft S t^t". *A 3 11 1 O 
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«cJji«-C<-x? Y ^«9*nHE-#-«c tit l -a<0Sttttttl7t»S»-«I!ia 
**«&K|3|* C £ tSbt. B0 2UI ■50«ffl*-i >7K 

fr«*»©ffiil©ffi5>UEMIB«T*4. «B 3I1S15*- i >r*x**©tKH©e 
->ft*ttft©S»Dt«T*4. AftttiElCfita^MliDroci'i fil«ic#&f 

» 3-3©SfflI*Bttf©&+fc.ttf 1 -?©SI§*- £ >^ttfr4>B6 CiSt 4 ft» 
Tffl* hfcflttt, 005, (ft A 1 fc.ttfB l f*V»©iatt©jfetna<Z©ff (tattoo 
» b LT^t. 07 Alt 3 -3©£«»tttT4»B6 "Cirsanft 4 ftl* L. 2. 3*i 
J:(/4 !«J-C2IB]0r9iwipigftSn/-aA ltro 7 h LT^f. B7 Bli 4 fttt 1 

-7 tiicf i7i*jTffiKiff5ciPisjft* nfcsa*- i >ytt*ro i o^^-r- 

HfllJRai/:AmSMEE« (Wcroicke'j irei ) U SIB v 

a8<o«Aii3ift«)teR«et*L, *©««*ttrafcii£fflA<aa 

BS. TWA*TSB, ±Wtw«-,T*H«fll*<a>-»Tl»4. #*ll<Rtti;n ? Y 

fflog£Kaa^ffliin(4^w^uitff LTui. tamo 1 1 2 n&pttzit 
t«*H^'it<o *-/-tii(*ic**-*-4Sf*©ffiHfflat©ro * ? $n 

fcoitttt) 4 CTttgisn*. mm* 3 ti* 3 oo«*u»f tztut 4 1 

«icHar4i. a*<osaii^<tt4. tSAo^^At^LTi'/i^UBfifli 

> r uff «t* w ^ n a: ^ r<d r u - x *r - a« <o art at« <o * - *< - u-c * jjv 

f C»IB*- i >^Ufft«iWLTv»4H6»fla) . jfe^SEftra*:* 3 ttcro* 
B9ti»emici.e*s .rei "PKSB* life A©fieKO 74 ± I -,9% 



taa-r 4. ;«iis -3»BrTr«>&*<oa^«ai«d<ss*- i>r7x?*fr^ 

Tf4CairiE{tt/i?f Lt»3DE(t«-iT:-r. 019 B «B 8 iCaif 6 -3© * ft L T 
0IQ«ttl*S?tt<3A(OCNSaffl«M-#-4i&H<©£*>$'Y*- * »^ x^jpt 

. co«w«tti<sfttocNs«« (sumem. *?ta i ) tflrr4ffi»fr^» 

fcb©T*5. BIOAJ;fiS^W) u*ii»T, ni4KlC J; f) B±t= B 6*ft/: S:^ 5 
^*Htflfftt»cJ:,T^«^lcttl2$nfcMfl|J:lcttaLTl»4, CO 
tta^J:C/^«C9!§«(J-ilM«onHW»*A<Hte3n4iiEI!t'*ti:a6^a 
«>t-#-4<0Aiffi*6TlfiaT*4. BtOB C^A£M> ICIiftH ( ■< > Ki/7i>/ 
I mg/k g) <o»IKtEA«litri5l>ttiSL/;firt BIOC ( 

si i totatay>ei£;7:t. hiod (Jtsitjn) hi*. ca>a^v«ut©tiaitc^t*-r 

n4wtt-Jfit-. BIOC littHWAtt 1 *>tt« L W t 

, BIOF (TSEGC!) li»«i»Att5 rtttaU/;«6«-5it ( C <0ffii»»JBlOtt 

>A«iEii'iCtflaj:*) (>iBiSicfi£i'Via«5a(8Ki»A3ft, a-?iEiitteei »> 
rt»»(tra. it->T, ReaoiE7»afliaj>>^ci»»3acoaa«iat^.iii4iicm 

IV) *Tf*4aiCtoa£5!*.i ( '0/i LOTti, SUA (±»£W) U/U-xt 
-/K*€rT*L. COBS. «ttOC««tatt«*t»A*iJ:c;^KK»L < SRL* t 

ICl-.Tii:5h/;X-i(C) AO*) iE»<f fflaT* -> fc. B11B II Y 

> K>T-> rv ->0|>Ki£A**15l>tt*LftaHfl[T**). BttOfflOCAi 



^ca) i*3o»ua»<oBtt(o«mii«iEiff'iciaiitttKj:-,TO-ii»L^c4 

BHD <±8flGB!. !fer»i£Att I ») fcJ:£/BHE (TttSffl, BfcWSE 
ftWlzOK* Lv «4«^tctiai$Gaq)0|icS^TBttoCl«ffittCS8ILa^4 

ct*5;f. cn^of-^itaittoHjflmataiBL. i£7y^(aat,j:tfsitt 
oaafiitttfisi'CflwL, floaooM^o^ia c«Aif. iEiit»jattJi» 

Bi2titftoofi»rY + i t ?xA<»uj3n*:*ttoACN samoisfiianc 
4iit4nttfiiaoaj!i^*tti»a*i(i2f fttustvt-. cn^odii. 

iBUA'slifctO-Cfti. &SS£2liH«<Dnf4^Uf»m£fftB:atSa«r&& 

RHWffrfflKKISt-4. WROBffVT. *»Wlc i 0 » t» 4x/i -7 ? f\z i ^ Tfil 
atfflMf 4fcl!MCl»eBffl*^ o©ttttttl**fT5. HI2A (i8B^«> 14 
tttttlffioy u-xy-*«t*t. BI2B C±ffiSH) lini4KA*BK:a[tt« 
BL^:5'<A-tfTr ftaffi*ifi-r. c -5 ^ AOOttli. nMK»«fi*) 
«EW«BU J: »J » 4,n/ii»ffla»tftraotttt«i|!it^ > t»£ L J: -5 i -T4 c 
i4r«I3r4/=*5<0t,OT*4. H12C (TfC^OI) «ta«et>nRrti£ Att 1 *J 
ttiflLf:«»«t^L. B12D <TS50H) li(ft«it A»10»tt« Lfcfif)** 

4. BIZD<OT»GfloafrttRf*unHEi:J:- J Tli««i»3nTl" l il»lt« 

t**3 «*i£«nofji«ajti U4. ;tii«f - fuaatttuffcotiatf sicaff 

Offfrr*K I lttfi<aiZff#l[a4 C 4 
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«r*«T(iHKSnfil^ ;©Sl3O(lltai0<D3> h9Xl-*<MRlKJ:,T 

sa«»na«) i Lxaisf 4C4A«ri «. auAuaEBaittwru-xr- 

^Htwt. HJ3Bliift«i£AM«a»flt*^-r. Bl3Cttim(*j!6Hi£Att 1 
BH(ittlfl«KBCtt-r< fflEMat(tf4i=*& f-f * i » ? x*i,fce>itI2cE> 

RS.1:«fl«J:ic»S, 4 Hi *> 2 UiEW'*«liaJ:(CDI< . EM D tl K i' T - > V 

acwuftiiwraflirafitiiTii^ca^iB*^ ^i;«6. buc a» 5 

0Ml>ii. (fcftitAtt ] ««iftLTiEltt/*ttna«<!fe*4tr«^uf U»f4llB 

T v >x*)y f ■ ?ttBtKiJ|ti. CQKNUHHAA^ 4 ft W I ts£lf 
«*TOTOttT«6. 757 'KIBttttW UHI4AA>*itJfc 4 flit* I l*i(DW<ltJE<L 
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«Ctt<t<&*W * i , ?£*3*>4-. B16Alii£BKI(i©ru-X 

f. cntiGB14i::>p-*-H£H— oa<DST*J4«, SHli»tIBIIt&6-&«* 

p**> i «0(K±i=n*. 4 mi» 2 iiaaaoiiSKiBft, 4 flt»3 um^ciou: 

tea < . H16B«lm«/kff©*> K>T->^ « ->J9<RKtH*£ALfc* 
Bl6DIXS&«ttA**n^n 4 0 ti J: C/30tt«* L/: it B ffittCDfiiJ 

tfaisF i±!feMttAtk*nfn i s ^Uiat fct£efiBta<ofi»«t)i?f 

/can to ad »* ,ti«*. 

Bmiaatuatt^Htttata^fcij *»t4iai£*fe* y 75 ^o^f 
t * 9 cniiB16A*G 4 Pit* 1 . 2 fc .fct/3 liJ:*)^* n*ffiC3 

'nattier i*bi6a 4 Pit»2 f*i<o«c ie<t * ? * 

i cniiHM-m:*** H-«(BTOWSt©ttttr**. H18A 

(jaiBd'w^snfciimia^iCT-f-i^sitDfflti^ft^^r. 4 Pit? 1 
cttnr*. ^i/-xY-rt»^-«a»(5tojt^«<t*o«i*r. ebisd. bib 

C*iJ:tfBIBDIiI>«i*iJ&t4i£Atf! 4 ».30 tfGOtfllia L fcUnttfiSOS 

tfftt^hen^r. «ia'i^tt«iifl'*iftf4dwtm-rw«j&'6*iJ:c/«*MA« 



Sl9ti«*tnta«0tt««$a-coiftt4iKii*4iJ:a*' 'j75>Affl#-^; » 
MJtetip-*-. cniiH) 8 A^^ 4 Pit* I fcJitf 2*cj:-,Tw3n*3»E!«lgt 

««* UB18A6*£Wfc 4 Pit* 1 l*l««(3ffi<tO^^^- 5 , 9 **:/a ,KT 
*ttaiEtt* liHlSAA^f^fc 4 ftt>2 l*J 09 Ift C R ft <7> ^ + i » 

^ t/^r/f ic j: -r * *& t a t»3;is] cf itnMaa rwau ssi*i t #a « me^ 
•j » « ta g t a wi t m 6 c t * * . 

* *fe«fl U ^i^ISJ-c i o > ft ffitt ^ ^ » «r * i 4 (,(= $& H t-ra v» * 3t« ft 

*/;ii«»Kieicj:,Tra*n, flocnc»uELW*fctnaa*«« 

hoi7x*>-?, ij C Atl8IOCOIIU6500*T«»4f » ? 
COHU6510CC DUia«; / ?) it4. .fcfi^y^TU, T * o jTfclJ* A D 
I K <T + or--r K) TB f ^ ►fflC5»i>^A(ti-*. Mil 

»- KO i 7ii-B(c '*XhD>e s -r J: cco*X ► 3 

>tT i-yii. >^*3S6 . 4E6 , t/;lJQtff;7^o7ot>^, BIS 



, Sao SPABC iflti 1 BM P CfflOJ: ) ttSffJ^tiSSim > tT * - 9 t 
■T4. C«3 >e* K7*7ty >^-7 *-^*n. flof- 

. +xh3^e A -yuj;,-cafl|M-Ko*7(oii^tfaL. 
- 7 * -xttsar 6. 

Hffrtatgrtim«« (ALU) im«iT»ttaiatiftgiai #o , 

Tgwts^gat (CCD) u<hfflfcr-y*3«-rt y ^onrcsK/nt.^n y 
«3if|tt ft«»« Aoct * ft tin s<& <b * m k * /i u « »r * 

C t IC J: , S nfc » ft "I tt 'J fltT * 6 . 

tfeoCtli LTftWrS"- K-)*7«-8T*4. 

HWya^gflt (Conut iife J^f/giDli g. '^y 9 0,4 / Addlioa 
-feilei Pobltibim Co.. Ketdi&c. 198T) J: -»T— «cao«3Kra©9tHIKl» 

* "7-r- Lt:ftii<flBft4Htlit4 1 t^i;t*^RA<*4, «H^*5 



4. 

«ti7 feci? u-i.Mt»HLTi?ft{ta»«t/riii)c»ip^fk(t't 

rtftffls w i^is & totals ife (C J: * » 4161 a<o R«» tt © tU *j IS ffi (tT * * 
. t*)£tt?<o£gK(su0i|*<fii<a£ft?m. cantata a is. i*-o 

UTl=-t^Tttffi3#lfc*5-irJEIft*- 4* ?ic«si3n/=y*y taia* 4 J: 
■Sictfttti-r 4/*- KOiTO-BBTA*. LUTU (lAttiST U X/-0«« 

-s? tafflti J: -i (;/o /5/.t* ci^trft 4. *J£giro«&u(i, lut 

HAD I i»\t tf/i/:liA LU#- KTiSmctJLTlfaKISiaf 4. 
6'tS4. C C DS*liC C D+ y 7-±©a^©«*til*?-T* 9 * tOTto^ 
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csto*i%k<r>*<< + l •* 9 x*m*LTttB«>«i*ffW K> I- J: ? CM* 

«*ttffl ttrtl4E 6<tt8 4- » til L /i BffiOM * T * 4 . 

ei 

*«WK«H 1 ->0>a.- Y tfcli 1 KO«i3E*^t L-CJBl£-*-4. » I W« 
(SS^tiJBSfcMBttQJttfi-CfcS. C<DttM«*l= J: •» T3e*tttt«f fflattf 

*-4 t,»tm«*n4a(i©x-5^«c«ais. ros. (tsstatwsi-r *. tt* 
o a 4 ieo^ ii vi caa a ta © tt + o « « * \z. x <* Twwt * c 4 *«t * 
4. 3*k, m«ttam«iiii»ffl«#&n]©»Hi;j:oT«a3n4*attM 

1=1*, t?a'*ttft(itf|730 nmn£rj840 nmtf-6. f&<OSfcf4Ktt UTIi, * 
t9 <r f & tf A Att U ifcU/pt 3 n 6 tt ffi t S C* J: IC f 4 ^Bi« 
*4. it*nttt»*?lCiattttWtt«rfflV'4C t A<T* 4. * AISili liBJ«Mt«5IB<0 
nUB©*'*? f iKD«t*HBMT»flEt-4Ct fei4fr4T*4. 

WWtf a^iStf?tf aiiWAlf500 nmrjSOOO nm. 3 i IClfflC tliSflsn 
7 hyut^t,*. — Bftl'Sttt («Jt(f(i«r800 nm) tilC ±->T— WX 

5 0.757^3U0Q0*i m<OT^HHHffi*w#nttX'<? ► /KOfi8» IC J: T0 

WtiJ:t/SSUtlI4rt<Ef39ti*»6. cn»ij:*>>R0l<ntfBlt..t^8l»4:tt. fl 

C<DBBS*RJt.>4ififr(=i± 1 RtttiJBUHIfflT^or/iy 9»C CDf »m 

ji.v-o/.^.tc;^aAKi'>i.^(o^7'xiif4j^^i&4* i RMmsucn^ 
j&««j!h^aifttstftu©tt-r4j:-iutta?ftfor44&C)»<*4. *4 i r 

aft ftU IBC-G4#Htt*F / ^ > xU?hoi?^, A'iJy O 

H) its. 



8. l9S9tfW) . LA-L, *J£WI= J: U(f C *l ^ ttlb 3 n/liltft t 7 ^ »IB 
L. fl-^C C DttUSSOlt^*) ic I R»»lUB*m\.»4. I RlttEB ttQlB fill 

«fl[<Oi«SlCti, 1 Rt:««$ *l4iftf4 <W^I1» -f > KvT— >3^'J - >) <: 
HI l * 4 A ( Ti 4. flfeOTra'iUifHcti, KAlf. h7*/t7< 'J 

(II PO) 3U630 nniTjfc*©«t 4 7 * ► 7 'J >@. */xx^< 

1-7 ( ') (DPLl. 7 # K7 o ? ^«>?-'<-BC> . 

x 7* rt,- H X a * Otfl £tf 4 . 

< , p^Ctt-X -y-C&fimtHztoU 6iii:t6. *-J^4 5IfflttQmffWMIi 
fiifiSe^IJE (LaBbda. luc. ) U J: 0 M W 3 M 4 fcT - ^. 7* 'J ^ t iS» L &o 
C95 nmiOD>r"-X7< A-7*a«T&7 >18«tt«e4t* 
4. 

0. C t\%Z X -.Tn^irflWR S 170 3>K>'/» >tWH57U-iS/:f)5] 
2 tX-T-? < >t<ff 43011 2 (OlU^t-r^f3^tR^r4. *j&-4«S» I 
CL'D-i?'/')7 h'^r-M;/7 (Daee -UTI Inc. . i > fi > is* a 4 > 
^4 T + 1 T .fe 9 . (SO I TliCOHU G500 (COHU, *'J7 



4i7tC*4. tfflicti, ?5Wfltar?t(t», BP^, *i|*?'ilHfl}->x? A^fflt»4 
. i£BSStt£t*KS^Tt5»umU*W4tt«li, «^tff i>? A-<t«, «WA 
t LTOjlBSltttC 4-ffl'*«15XU-f &-r-*tA* ft / 5 tSXV/ttzit 

4rKsat4/ci6<3r>t£«kfiafltit*ftfiTJH/";xA«-sc-. natztimustitz*m 

izx -.TVH6tt«tt»»ffiI4*M(U:-i-4, 7-h7*u-h>xf-Atti£a«£at 
»ttLcntKiiLTiPia'*«f!i*i5(a'<-4 ft&ti?>\ (afiffl) ta«. :w7 
-i-ri/- nci-,r (.tna<DiD« tnitti. 

t£«<DSdt*m*-r4*:-e!>«*4. (2*15^^ < ^io^^i) eon ico« 

ffllT^-o Jf*7 < Od-WB-H* ^ XT7 ^ 4,^»£f 4. 3 ^K, 

iaBici^TbCHSiisaccDA^oTtD/aqtittiiL, tatst,, & 
ttM</t6. \pr + o ra^taaicjais-rs^Ro i -^n trusts a ooh 

Q*atK4 C i -C*,4. 

tif; / 74:«rric^rj£3W^ CTttfci f i^^<t«BitS*J*«4 J: 7Cr 
4^eft'*4. ft^Mtttitttttt^B* /ilinjH0^S«,4W'li*Oitt/i tcj:-, 

Tft-5 ct**r» 4. tt«ft^aiiniif)£BiBttK7- hT'u- h*a*, i 
«s»7- h7*u-Ki7u-i >ya»«ismie*a^5 x«-«^.4tij:^/t 

/;li* «0«7 / ^ ti i: m»tt MS «*IB»+ 4 C ici ->ri«dE 

t«. n / nxv/t /iii^B«s«a«tffi#«>imit*cffi«^ 4«&*:att 

tti:-Ei=filtt «i<rf:* * tt*A"iT*4. 7l/-i7U- KO«jftliCftt 
J: -» Tii« BE ti J: tf/t/zli»f Otc J: 91f 4Qta<DOft t(S±t-4 t i btcB 

A. t; J:C/SAcO{5t^m(tMfflR(caHTfiHuact LTtt* t war 4 '9? 
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. UXT'I 5 h X 7 r/1-r.T. 1990l=COSnTO*. 3 *K«9-e> 

/<y->lS». flllDtt. 459-6GH. 1986«P) 

*4 HW4 tt6«>&T66. «octlt««a'C<ot** . <.'»teJ:a«f«^^^i; 

tot**, i oowt*mua!e(oan<D^->*caif(c!H»sn/;wia<£T-tr 



*t SI ¥7-507472 C9; 

;tT * s - *©aiiHi (2 * k + I ) * (Zk+I) KMC, 5i 

eft^^A^ftfliX (Hi*, 8x8>J:Ol0E6ttBa6tt CM* II 9 omit B ffl 

a*»r**6K*is« <«*(*ioa*> ortsics*K«-r*Bj 

LW** ^U*tttj*4#E^AS*Ttt©ft»t=|*Wli#HTtti». t*->Tt 
-<T«>lt*li»tt**f»J|TfT -iCii'Tti. ttafiBttjft*3t»^$l»fc*&, f 
-*0*Btfli7U-A'< T -7 T*iJ:Cflt^:iaflCic«U | OtttlH-r**x ha 

*«^K© 1 ottftftStFra <«*lf. i/ « -X 151 «y D « < / - y > 

*/wtL, i watt 1 /30<o7 u-Aiga <w*i*3<m i titu *tr 

ttff-T* <2«#co) tt*H3Tfc-i*(0B*, SIS. *SttiE3?JBKf*>>*A 
ft-T*. W*lf. SHE©-?-? / o i>-c C D*^«»5i2 X512 ftlCfcHT* « 
£fc»>262, 144 fl<DSXA*fftt-r&. 8 fcT * h i/X^ATIi* 8 t' , h 



77A "" («*|f. CH150-LUT16. Y / - ^ > ^ f?/oj; 

L/iSftt. «*l*e*4>5r2 X5I2 7U^UT»^nif-^^7U 

owe, 7 r K¥^ft«flS(l<:ietIL. ffcO'< » 7 r *Ktt L . 3C§ 

c?nw. **jts9) atetijiaais (and. or«> atstsr 

^-v 1- (ALU) ALU-I50 '«^70^Dt 7 f) 

ALU(iAiS7ot,Vit*. ALUi;j:,TIH»KlTaip^fttff 7. 
IX. PrA:lCffl*f 4 7=->*yrt.ft«ALUlca»iS*ti b t * A L U IC 

«*3eTlDIt5Ci(:i0 7U-i./< 7 7 7C<2It6^{tttWillC«t 
SlUKt /;liM«t;^7. atftOlttflOltL/lUk. :<0IGfc'*l-O|£a(ff(/A 
LUKiS->TALU*Cj:»)COtt3!*;£a (bj^. T iKt6. AL 

Ud-*iOUl7)ll7l,-/.,c y 7 t ICBULTS bi:B3tatfr, */ciiene 



t*©A73£ LTfflV»-CPH/<fiO«4ffl&^4 Ji7irf 

*IHI=, T'y* AftfltT*«©» Httfft * (DA<tBr» 

6. cn^fttt, «^ttHT«a»t«tTcn^«*«»03icaHTWicatt 

■7 V IC 51^ & C 4 ic Ji -» T fiJJ 7 U - 2. * JDjffi-f- 4 *QM8C* tttt-T * C 4 A< T 
*6. «^.l< 1 ooXI^PJ-e-f* 9--TCH: -y ^tlSO RTMP-150 'J7A? 
^i*7' i 9-7Dt7lf (^;-y>/ oil-. Baburi. 7ff 3 - 

*7 7) 4T6. 

x^t ^>xi-7>> HF-isi-i- v*>*-a. f 

*ot>Bro. v -r ^ - -t 7 y ) Ht,TS8»i**©y-f t j v^taEBU 
S^TJtikr*. ttJUtx h r^ittSiiSlJttfr'J-vicj:* -fy^«ft 
«: x*fL77o-f 7r> yx(-5>K 7<>7*^K. i»-3- 

ac«t> «^«*iJ:c;ii^a(Kioffl««ttii cti^i/ioi bx hr5/.»aic 

«BB>xfii:j;iT»ini, tfcli. OHET®'^— K->x70f U(X 

tf**^- rot 7 *( mvp) A«tt# t*^*ffl«ic*iLTa!«sn-ri»6- mv 
PK±-»TnaiT-*??*- A TtKficicspH4 l, to*** < 

l, cpurtTCPu/*«jt*j;ai /oaacj«!>aao»«»at«*iTiE< t 

*i;^»'iS»20ttElJ:«>R I SCfilSVfftt«t{|«J:^t«. 

- K7i7«vME'<x^^ >^-7x-x*irr«7*'j > heae-ey 



^f>i» - ataa. B32tH8i£> «ta*x h d > tr * — 9 *cti-r4 a -s©*- 

Kd>**R;t4C iT4>5. IBWrf- Kl*M f^st 7 1/ -i.<D»l»Si 

*pjsi<t*tT^ floaAaiK«'^T?^ft7i/-Ataiutctr*4. vm 

JW±. VME64) fl^> * ttroff tET 4 V M E « 4 Mi9tt£< J: 6 T* 

*. iaw=tf- Kitsjaans-f tor* < ©a* ©si©*?/ 9« 

4 6- K — * — KKJ: *»T* < ©a 90-f>#-7 

0ttSt4Ci^T8 4. tfa^U, J.^-, hBRS-ITOAff sT««J^©-f 

-7*-x*-fr^ K-y iu- Ktai. 5©icn«si*xf*L»4.t oc-r 

fifci*j£ lift y 5©J:-i ttlS^Eo^ y 9 C nt*R<!/)»I tcffliAC C 4 

A<T* *ti l> IC 3£ 9 L K — y *K — Kli^i -5 iCttH Lfcft/ 5 t-tfli&CC 4 
t T* 6. 

t*VME6H>#-7*-X*/:«HW (IEEE 10H I087) VME-f >^-7 
*-^taX.6. t.Xh3>e a -?it!-K(D«IJ«4.lf7#-XSPARC/ 
CPU-2E*i.fctfH P 9000* 7*^74 7 1 ^ - If <0 -f >^-7i-^li« 

KU*--* 7 X/X -7-f > K«7Jaia4"f 4C4A<T* 4. «&a#- KUW* 

i* ^*<irx y>xh;>7mvp taxvt&vn- 

/c*biC*;.R'*n!t(DJ6I24:5?^f tiff* J: "j CO«K-Kt>120 XJ20 RGB 

tract*** h3>e A -^K»2*i;irfl!iiTX^J 
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«a#-K OS 07577 AT* 4) HJ;,TVME64^X*« 

-r*cij6<T»*. antic, kci o-casuna* >*-7*-x 

*-ttlTT*X ha >tf »-*A**tt«0*Jtt-f >*-7*-X*M»-*-4C4jMT 
««. *»^*a««'i-f >*-7 .i-xii«X_tftfer4i£A8l©3 >fcT*-*MB 

ttt*fcHlitLTy-f , ?*5E©SiiST*Ha»fiF*|9i£L»4.fc-Jlc*-4. 

cnici*)Ri(H-teai#nfciirtflt (f^H7*-7, ft) *»«-r4C4 

t 1 ^? A-fta 3 n/:ft5Mfc lift?-© AK? h r b -f ©R'i * & 

«LTi£BK(40t*-f**a^i»(cflIlttio«i«A*iBi«»c:lRiitn*(B»c, 
ffra*J&«iE©7jfSica*+4**E©ttieB/rr*«ijiL»4 J:-5»c-r«, H»«=, 

»affiiA/><i*a>r t i taocouiattfliw'QCESMjci<tta'r «. <an*. ma*— a 

«!R*<^*), rttt»«f» t fi4 «6) . (ftA *8;©splSi{t*4-f 44 4 t> 

<C(*Q t^ltttiniCtt rt. iflfltli* «A©H*a<(tB©H**£ttJH-44 

tt«*«ttT4C 4 (IT* L**C, *Jfe»fllC.tntf* flteiyEOrtttffl 

9t«l2-r*^Kfe«-|filttt* Cfl>7ja:t= J:nif, (a) SB (SP^ItH»tt) 
e«A (i)coipft{t(t) tttWLTW t oa««tJBifiU, CM:it>4T«oft 
OS*Ht*iL 4 (b) KA^b(BB«tt)ILrai2(0&^fttSJ£t, ;n 

t-XSnfi-T*. f0©« »fc 11 *9*-T 4*514 (W^, *U>v», jjioo 

* ?««a««/i ^--ci?«Mt3 nfc//7-> «o«**l, tfo>-r4/stt cafl 

^, », *<-7A,i?>Jli 'i*Gi*«)ft 7-mitsnf:*?-) 



*Ut(tt*-4 C 4A<Tft 4. 

it;/ttti7fn/ff't«!©»- f-tta»-r4-/»j man* 
o> (T + n ^a^fdifixmsnf-) 21)7 u-z.ui*j*iStt<fti; 4 J: ■) 

. IS* liLU Llf«f<atiJ:Cfilbifiictftrf-r4. JtHLfc«€ot«&t:iiiaiijfi0W 

*A*di-* m 4. tir*y ^ A(t*Tttoi?n4/c*, cn^«ti«jiiBi;a 

»- K«7 ATtO-fiBliC P-l50aH*Wlsa^- K (Uroruliqae ct Tecboiqt 
es Avioccei. Isir-les Uoal iDeioi. France ) T«4. C O C P -150ttHT-tta 

Kit Y-rv ^ X^* — K^^-TtPiilL, fi-^ XI4(S]@K« ffiiB. X-2.. 
tiiC/512 x512 x 8 t*T hftroa-iXMIKjCJ: 4 2i3cfi^»iEtitrT-r4. 

tFat:ii. tfef»ltltt2£r5)Si»*i4IB («*if5«£(T) *^t. fl-3iBi*ic^M 
7$/lTe5Li|At^tE£ti. *JB9J»a« t*T**C C D (t «S * tl/iJEH 

t^ftAei&uiL. 7*yy/vftL* 7u-i'* 7 7TCEtit6. t&riitinatca 
A5nTffi5(c#-5xitt6. ^3tfloft7 u-i.*aiUi UTKtiC, Ji»ff5icit 
ttLT*fcSJt£ll^B*/Si.i4fi»« (Will I »a/c»> 1 -9*fcli2r>) *U 



^1-4. «>MoiDW^ifl(t«tr«Miuaiaa(0fi»«icson4. 
»t4^-afflai;ai«cia^i^*i«r 4^^t*4. 3e»tta*©Hsiu3Kst 

tta«7Xtfl8t4Bl-W8«7'f >4 LT8»7 l/-iica*5n4» I «4 

fi4. ;oft»7l A4rra«UT12ttL. ^ ME^ B ffl « * UR LX^BSflC 

««*JSlra«l»8S*OyiLf5 4 J: -5i;f 4. 3*tc, S*MliiEfltttffl«Ult-er 

aneaT£inRnicM9U9t-4. &numtstiXumt*mBi<oJx 
73-c*i^TisABt(itaia-<-4«»f4A«-ittica*>nfcgiaaiffla<oak«? y 

->ra«»(EL«-5iaftt- 4(o««6^w4c ii<rii. -aHittrcxBtto 
uwrti. a«o«tft^A< antf'i4iit»MA*a«ffliao-aft< w^-f 4 
i7i:«*. — aatt<ott*i;« trit, «i«aasnae(c45t>^s 

2 aejitfti-4ft<. — »ett«>tt«Tit!fet4iiio»isn*,aff+4 i -5ic^4. 
*A9)7jt£UM r i (atv«<5ta(e> oii 'xttaai i a«tt«*«it-r 40 

i:fii!»T»FaTfc* f *<OJaUjl±*^0'j»*tc J: oTtBffiOMR I Utfi (MR I 

n^m<pnttm-ctiu\*> TasqLH»/i^-.^*e<oe^a«<ra8<L»4 1 4 

bl-EK Lfc«*»M«Hi*Auj:4*l4tfi«ffl<paeCTrei«4C4*<Ta 4 

^^r«4. croa*Mamujft<Mte? nrfiHHHtaatcti Lmajiim^ffl-sn 

««BItlia0fAt*:tA<T8 6. CNSaOIKJiLTIlMR I ttffilU 

, t * 6* 4 an * a« l « 4 cq « ssran t sia l fcift »tn<oaia * 4 . 

3> ►tcJ:4*RWjt*&=)ffl«73j£ltlltIttBIffll ,, J4 t ttt»ei» 

*) t-«SBEO^^tt«T*»)> *«^OfilfflL», soa«*w«{t*- 41TB 
»X*e«:0»r4C.46«T* 4. 

»f » U £t*rt W Ai= C « * *) a o l> A « /i « S 
i'*i*«tfft *Hett«tt©C»«4-r4, A-*-68*«o I Wtcii* <>K^ 
T ji > r - > . 7th7'J>9, NPe. , BPD. x/<>^7A-6J:(;t 

ofi&tt*<*4. xxttaaanu^iauj'p* {anuttAffti^-iffli* 

c>'j7*n4ioA'asT*4, Rttictr. »f4i»A«-»BUTatii*aaa 
«ta tat » * 4 i 9 u f 4 <n * s s t h 4 • 
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(2) tt*tntaicj:*«snoff l < &&tim&** 

«4£tt'rfB4fl>flJiitiH>|[*DttflI % «fflflt, *JEtctI^f *. H<DBlcl*H* 

»> (^SirfiiBiT-att^^i^s. »'MfliBosii^tiiiiijiiEi!tr£Bt«>(a)r 

Lfc»'hiaiB«aEB«iiiEW'iwot,»<o i /2 -e*-,/t. cn*«r>s<tuaa 
(;H:etTiE«r«iBi;j:»)-jBifliS(c? yTsn«j:-5urf*. 
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«|i=Si*ittO«(£t:*. tt*tBSC'ffleii»tt^ftO*Ofli*tt < Wi&* 

It -» TC&<D»/hit[iS#a< JCftt* * J: -5 k. u 4 . 
iE*<£fifr£©»l4<0-*2BiStt* 'J79 */; 

wsicifw h*tu?4 *t >fn&mataPnz&mKia.i£ i t n*j:<7Ktt44 4 t 

iCA^*fiiteiC7 * f. jr* * : v ?fiE*£tffll*4pJt£tt*«r 4. fcH^KW 
W JC 3E 4 ^ tt B r C (i iE« fi Oiia *i J: tftt « te laSJ IC »M <0 tt *i TT*^ - 

£4 i*lfc«lJia<lA'ilU<OS«fl)C 4 A<ttJCC£ft£:. 

«*»is-*-4«sj»*j*aiA-r4. aLK«>TA,js.A,ifcftra*ii0«ic~as»tt 
* awarsH; J: , t » a + * ^ 4 * T # $. 

s»«rj»«(c«i3T-*-^ ASttt-RWL, chcjiomiat 4rtffi«%*jt5 

J£-f 4. 

L»4CiT«fi. *ffi»tt**.ttf«fl»U* (PNS) 0tMEi«mStft«c!9 



ntsciA'Tit. «^if;«»iiiittBro(itcaiU$n4. » tin wan* 

Kfl* **:tiTf*i;j:.,T¥l**T**. ffit«(C L TttHEltWtt 

3 munatBac-A** ^cmrwisLT&ii*- 4a«taa*si£*- 4 # 

e*<A4t»&Kli, *R'9Ji5BiiJ;c;i* 9 IEtS9*mfl;V6^llEtttmL»6C4 4< 

tt»ttmtt4f*$n«a«uj»wrtii( est) tmtw^-cti 

■ LTt»*. rt^WII (BWII) <rlflffif«C4^<, a-^Ht-Mttic-Tft^* 

fcijttt«^t-Biw^«A-#-*ffliffii»tttmm+ic4tt<a«ffl«t»£f & 

ara^^tt«tnas-asi|^6nrflgtt4:ca»f a^ic. *R^tticj:nix. 
rtir»«nios^*<-5^< ^^Jiowtttiiewirt fctmwjwicwijtf-ed,, 

r 6 c 4 (c j: Trt ir »a t fc « fflffi » ti <o iEtt an «r>p f w « * n H ek * 

&U «*fH;A*)(l«BUatttltti!>t *4 4 t!CH-oa«IBH«-fflV»*rtlE 
«^«:»Ul-r4^4 I=JS -»T*tHfla*(lHflfc*ir4£4*T**. 

J: ^Ti£B(Btt«>aauro«»iIt»fi4 4 feiifflOoai* UKab* 

*<:ffffit4aaffl(2*rD-yt4. 500 nm-cn.^n««fixc;7o 

3 ^K^a^Tjtt-ir imr, aaeia^^ra^at /iiirtiEa^s^fltoea 



*iJ:^3> ^ h (a) 0>« < 4 bSBOWOOW 1 a 

fifcia* 2tttttat'tt«ttOttttoi*fti=J:»3ttaSIt4«rW«L. (b) n 

) * 1 7P-i«, JI27 U-A«**feQrLT)B 1 ¥KiftttKI«. Jtl2iP^ft 

«natw*r»ffiL, (d) rtffMtfla* 4** fcii««taa*KJ4f*jfe« 

frWAU. (e) a«tt lit £9<Q III I ttft tffl l. » 6JH I F^O^© 7 U- i . Mffltt 
MttcDffl 2 i*a*mi*43l 2«©iSC<07 U-i, *«»*44 tic* 1 , «2V 

f) »lo»:o¥^(t(l, *2<Oi?:©iP*3tftfll. *36^« l ©ipi^{ttt»«. » 

2 o^Kjftwwtt. 9ttn?ntfgLT»ioa»«, 5i2oa»«, 
wftuai. («> ffi 2«c««tc«+*m i <oa*>«fflit*4 *ciK±f> 
m»*nfcaj)«ti»«jL -sicf *♦ c o7jat««>L zoo jh- 

? tffli»4c4i^i:-»TiiaEt- 6:t*<Ti *. a o otitiaaii- * 

rt IE a % j: y u a aa «: a a f * * « n j: tj a u n 14 «■ »e<o h 

tllHitftTUfaO tdC«att«BtiJ: ^TttBaB(a*HW+*. CcDHtttl 
*X3-7"OJ-t'/it*, «7->>)->. DC) C«6LTi'^f i.«D«flt 

«r»*-r-ia*:t. a-5cnicaiA/;ffiieaf4tW'r6BB«:^afl:f*. 9 
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■>7r-Uo-CHTA4. 

*uitru£K<a3aou («*^tttiiT> ^tat^attotta-r*; ins, n« 
EUTA,4^«6flft h y «tt:tf;<. * /rt*tntai=M***fetf t*6* z t u 

a <n » as i= h !t ni «* t\ fc icu * tii n * m » t *t « aw sib * * * r 

4. *l4£ii«*'*«KJ:SatKJimt6*tffctS+*4 4 t, fcMAff ikttro* 4« 

*«n8ttaBiiHMKA«afsi;i4-r t a a «>« at* is* a 

^«<9SfKl^ v f^^f 4*)ftVIttiEfcffiffl1- SC 46<r*4. SI 
PIO AD S l*i © ttUifiill © XE (L * * z. 9 T 4 7j ffi* 13 CI "f 4 . 

rr*7;i£«-»sar4i!iin*ani-rsc t oris cwiif, as »ua> . c« 
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EA^(DfimA^0ttaicfttn4frtat£.j(A<At. t* -» h (sue a « 

*t<0 J: "5 Jjt^tfcfcl tt A ?J * 19 SI K 0t& L X Ut fed t H B<D & KJ&S K a * 
AS tt <r> MM & «fc Cf ft^« jfc© Sfctt * U fHtfltatt ft « L T tflflCr 6 £ nA. 

«*QViJ£l* CfiiSE EG. E COO U JtT St (t i tUWi" 6 . H J ti J: 1/ 2 11 



eo^< -h i , 7ttft**r. HA. D. C. Dli*»«saM*(!fflLTJt 

a* /rtiWB>»ttnM«B*AoffiKoMtt)t^ffft:oa6a!naiii«***rt- * f 

ftKffiWett*-^ L. (2) *tt rat* S 0*K HiS tc (ft 

. 4 fi0<O«(»ttfT LTti 8 niAOlSiit^R)l*6. -a<0 3 - 6 A J: *) * * 

-»rie»*n&) . c e m a *f: a mA) *tttar$. 

J:C/*?rrOft*ilc. a 1 B. ICfcJ:tflDK/77«cyD^ LT*t. 
B J All 1 -jraEUUS <r ) £* 2^0(1IBQS Cs ) 4 . cn^Q*4t*lc 

M6«i«(ospKi3£n:ffd«iJit s 4 ~?<r>mm ( 4 «i»?BBA/ffais 1 , 2. 3*,-* 

(/4 ) ifHt Sffl25aWffiamC63<oAoffi«t-*-r. StBli«ttttH»>69 
0 n mTElQJ L xY-A-/<-lil cmT**. 

a 1 BiiH 1 AiZip-t 4 P)t> 1 J*J:tf 3 02r.1Mttlcfci; i«iattlt»Cl«!OD 

«a*!«*e?n/; 4 oOTflAKff <8mA) ^at,ftl»XA-^A.JB&tt<OSOT 

4 ft»>3rt<r>2ft«u4 m> » noic(taf«t») t>^t* < ao-afi^-./: 



«aajn^(iaL. 4 phm aiteff±ictta-r*. 4 pi 04 i*jo«ftflta i m» 1 

» fc J: lUift ^ Ri» U * - y U W * C 4 <: 

hi otica i Ac^r 4 At> i fcAtfz offinn«*^fc^6*iajtt««ci«io 

Kit* <St>) I- tt*t. :<ii2 -3©W«a*S^i;i8tt Ltu*ii 

JT-T 7i^>h> t*-v> f-J s.9 ■/ REVUE 3i7f <ICi 

ifiaamjj (U«bdi. Inc. ) ICJ:»>ttlB5na-3G95 nno>y/<X7 4 AH 

«3h/;CCD»>^ (COHU G5O00 ) (CfcfJWfc. Bt Stt ^ 7 a 7 - h r U 
- HZ A^TSSftLfc, ««30H z TUT, 8 f » h CI»iiiD| Tecbtolocr I 
ot. Series 151 srslta. lobar. MA«m^£5I2 x460 B*) T-F^P/KtLfc 

^ A(l *7- tf> ^" I.E. E. C. Coapolcr Socielr. Us Aluitoi. CJL 1988 ) • 

, S(DM* fill*- i >^*) lcm/i(»tttII-r*C4t:J:»)a»^-T 

^«dt*-^ <»n%, fy;/nti.'*vo tatisoott <^^tdE«o4«t» 

«30xjoa« Cf:iilS0 -250 u m« ) OipKiitT« ft ri*iicnjt»/r. 
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1 1 tcaiitx »- ^ i. a a* am Ltz. «cfii3ftw^nfc«w«©ictto 

«* 03 Si LTfflS L0. 003-0. 009 iL/:. 

(H I A©ffiffi« | ) *ij;c/ig< ©EMS (S3) KJ©*Tfffttt 
»T^A-«f*©ttt2fc.fctm«i*|2]ictt*- 6 **ttftM*7K L/= (HID). 

tfttt^ftC it* JtTffftO»a:tiJ:tf 4 < 

T^*•A,«f^at^lft) t,iX©Hat# z (TA,*A,i&r*tt«ua> *t«<,4>'4 

jfc¥*t<tli*<-;** < >J£ITTfc4«feKU&a5E ECCttllTA^ 
*-fcf¥/£I& (n - 3ff.ft) taiSL H2 a I ©»/*# 3Ttt««Ul<0 

Y v«Ti'i9«*'-/; (S | B©tfiilr« 3) . C © ft© jfc;)fc«qii 
ttlhS nfc»(H3«I31 (TA,*>A.WiLHlJft) fc»t?L. tt* LfcttJRtttU * fcli 

H 3 (i/Stt IStt *i J: if X A,** A, ft ft e? ta * a^r * *j© -a<o ? 4 + i 
f ? scit«->T;r. a a i=iiG5© 2 n*«»K» 2 **© s -a©£*> 

itattvt, 5«u 2tfrfsireiT(i*^n&. o *©#*«: ft ©«««*«, «3. 

4 fc .fci/ 5 ©'t^icfci'T. «A-©ae5lr£i*©«a«£7S-f . C©««a«TA,*A. 

II' 4 c m x 4 c m©£ft©fiJItiE^;f;-f . 

0 4 li A ©&Ri;:*ftj *H*«IBitT8:Mt©y< + i * ttft©3*Mrl3J > - f 
> C3 4 ©/<* rt< l-8liS*«<B7U-L (< 1/4 ©SplSj 

WC* 6 8 o©i«tt^4CiJiJ>(ti2tvt-» S«liUli'4 cmx 4 cm©&K© 

filtt/ilJtolSEjrii J:C/Broca" s &tt£ni£L£:. 3 -5© , S'X'»/'J>/" « 
ff4>fl¥l£|fk C3Z7 1/-L, ie>) 3h, 2»«I-KI»^*. £«M»fTli, » 
S*ic5 - 6 fl<D(t*ft, *v-C40»f Kffi Si* Sr*±*KtS« 
tilttW. *©«EJHlW<ff**iattimcfll4C£i::A4. acv»T[3|-©Mli 
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cs - a float (ttftis-afi^-awy*^?*^^ Kt»->T*«) 
x5Y Kro-;*? *K#M4-iS©ttHe**- ^ >r + *> *-i >7**5 
ttK* 1 ?*)'* k**4> ca: cEmm«*t— a©«*»*c 

WliWSi, fcffllitftffl. ±ffllJIBK, TCTlifiLffl^CT«T*4. AM. 0 1. 

A2&£{SB2co2 -ocornqjiic ne(tMoat»*ir*4. (i a i *j*c;b i © 

TfflGIM<0 5Hr-/H<-ll 1 emit*. IIAlCftl'T, MtttL/t 4 fttt 
li»5\«*«tfi;i 4(£H«*tC J: oTDHftflitS ( 1) , £&fitt ( 2) . 
J3ffit-Broca* s ( 3. 4 )£> J: Elsies (11. 12. IT. 5-ea«»)*K» 
+ 4K3i*ip*', «A 2 U 1 -o©S«ttKH©H=a^rofiH©S^H»ttWO«-C 
ftA 2 0)tjW<oyi"f-^V-/U' < -ll«A 2. A3. D2*»J:t/D3iC 
M«t4ft5-3- K©ffl*l<fl'**a £ (tA 3(1 ! -3©-3r«ftttfT*C 

*««£ LTfflSq? n/;«5ttli*S 'iiE<£> £<t:* ^T. HtfflMlatlC ib*l»-r -i- * 

5-f >*te*«i£E*-4c£ii i o©-sj3mttff^sa-aii«ittA*aufl**-5 3t 
c 4 *at>-<-. «b 2 u i -^osa*- 5 >r«rT*©#H©Si* 
asfittwatr**. ads uaa*- i ^^owe-* **scft© 

a 7 JiaDfiSlt««t;J:C/Broci' s 0«T«» 5 Ixfc A©lfc« ©^ -f 

li, 3 o©artstftu»T©a* tixtx 1 o©aa + - j >rttFf^H6 tzm-r a a 

f)Tlfflihf;a«. 01^, ft A 1 HJlVB 1 l'©ffiO© AR<2©KftflE* ^ o 
* ^ Lt^t. H7 A«3-3©£i3ttbtff*H6Tni£n6 4 1 . 2. 3 Js 
±V 4 f*iTffiI!3ff5lCT-ej(tSnfcatA I fc^o* h CT5*f. EI 7 Bt*4P)» I 

-7 *>i^i7i*iTSrsjwi:^^ft$nfiSa*- i >y«lr© i -3t*t. :n 



ici:») Utf- h$nyi-r-^i-ai-4 (Apt. Neor ol ) . ^©iBW^rD JtffiK© 
j£^?E{t©^:A3 (I0-30%> liaift^^^(fiSl£a«t*M0-30«l«^:-r4»lK/ 
i5iia£K©OTJti— ftt« (Colebiteb el il.. J, Kcnrophrsiol. 65:1392.1991 
)- tBJt*4i»M'AittnS£W©IIn»S?ttH:ft:©MR I tici 

»JtSllD**t30?i*TmAf 4 X. If IZK 4 (Delliveio tl iL. Science 254:716.1 
991 ) . 

jfciprcii w©(S|— ©(fiHBJJttd^Wfc (0J^» U=0fifltt) 6*. ffitli^^^^ 
vS^KtftiiiblO^-f K±©ttlM:©t.- £ >**li 2 b^i ICffofc. * 

-i srtptzmtzfttiis.'r -> -/uB9iiiftw«©a«a!t35ir. s^tt^^aa 
Bua©BfSii»ffi«itt-ptti2d nfloEn*p)i;Hfroit^(8^-ca*3-r. a 

Jl'-C**. *- l >^^©fi5aiSdeKg»©jfcq6fltliPET*--7- K*ffl«R 
iiliv^Tfiasn/ifitTJSItti WIS©DiTiIC*6 (Pelerion et ■L.Nstore 331 
:S85. 1991 ti-tt/Frilh et il.. J. Keoroospcholcf la. 29: 1137. 1991 ) . £¥S 
ftUBrcc»"s BBCti L TSBff^IHE $ *Vfc£RttiATI**:£ 'i ») . 

8S HttHL/cA©S!5BIW (Wernicke' i area > Ufl BUSHflVO^t) 
B8©ftAliai»©eEH»ffit^L, *©W«1t*5f»R«£P16* 
fiffl. TWA-'TCD, l:«icAJ-»Trtfili»*<ife->Ti**. Jt^WIlfliafc* V» 9 W > 

b© («xix. *-i*mtiztji- *mt$<D&n*im<D-7a 9 
sn/^sjgEtt) tamo 3 tu 3 -jtonmtKfuzmt e 1 

/.«MC«iir 44 . £«<0SlSn%ft-r«. BA©5^/K:ttLTl»fH»IBBf 
±fiS(i«9liai**f£HMafM*v* Kt*- £ >r-T4. H8©*Bl*aB* 

- i > 7"ui7«*»icm ^*i^£e»©ru-f — 31 y — /KB©a*}ec«©r — u-r 

i** (SIS* - £ >rUif«rtaWtTU4S6»H) . *^«ffi(t©*: * S li 



S 9 litcrsicke' i area (SlSffiM) T«*$ *xfc A©etR©^-< + i » 9 Jfc 
^Wffift©l*Gfl3-^fcJ:Cf Ai «<-^s-<-. S9 AICHB8 ICipf 4 ft »T0 t 

n/i«i»srt©aiei©it»jnx©s:(tiic*yo hLxm-t. 4 ft» 1 a^uito? 

a* Hi*HWiSI50fiFiJ:IC{4£BL, 4«*»4. 5 *i J: a 6 11* 2 eTI5ID3i± 

iciaat-r*. 5 o©Bjii©»^©awi±aitf*<«a*- s >y^x?*ff 

r»TV»4ratC$B£L/r»L^ffft*-i|i-r. 03 9 B UH 8 IC^-f 6 ^>©#^*« L 

Tt««i» 4 *m*"i©a:{i:Ji*>*if . cniS5©camrtru^i><£iittii/+i*. 

« 2 

*«i±ttffittia©-f > K>r->r y ->«*ipr. ^wiwtcMR i *fi*rT 

WUO^, 6^12(0 AGffcH t£2liHem<D^^»W(t6<{e ^n/i. -f > Fi'Ti 

>yy - oizfc^TttmoKftf-^Aicat itwAi/t, 010 

littttAC N S HWt»E4-f *ift?4o^Y l , ? B5>m^^r. d© — *©« 
. HI0A (£Jt> Uti^r, nf4S*«G©±lif*i*fcX^5'<AlHl«±ic*-» 

T^«t*»ic(fleisic^ *3as<5 ne. la-l. c©^ <-/Ra*«©n»ii, it 
« © ni4 tttt* t *i /; & iE « (a ta a Mr 4 c t tt m m -c *> & c a a<si £ n 

Tl'i. B10D («*Jft&) UUkfl (Img/kgO-f >K^7->/»J-» © 
l»RttAA^I^15l»att:»^nfcS»ail'>S-r. HIOC (£T> (i»l4ttAw4^ 

30»tt©&^at«^r. ttffltata©B^iH»i 1 eua©t&£t*B*jj;-r. hi 00 

(S±) li. w©fiaUlBtct»^T. tt»i£A©45(*ifttr4»li4&T©ea (£ 
StfflfflRf/fiXffflta) nsl»feUSt*r. taiOE (<$>*£) »{&l42£A©-»tt 
©ff^*t*L. HlOFIiJft»i£A© 5 *Jtt©2»«^i^+ < C ©Qftttatrd 

3E±« ? u r ^ >x*^f ) . ;n^of->u. > k^t^->^ - vtiiE 
<i©ii-5**Mi£u«faiJft'j>-^4c t**t. tt->x. c:©sfflicinifttaatai 

T ltiat-4 C £ 6<T* 4. 5EC &aUOffla«fl(S©i£«taa^^^Br4>lC 
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a_i 

*«litt*4TBttOCNSM (WUBB) 

IC»tt*H*fcTa«Lfc. S«Ift^(JM2 tB-ICLfc. B1IC 

/nr-ao«ii»ttCNsii« (waaa, auaeii, vt&r v> t*rr*e 

SOKHfr^H bhfc 0<O-C*«. SUA (£±> tl, St£BBai&tafi<(t>£>* 
.Lill^Ki© 1 «Mtttc«a^t«X9 -f KtCJ: 9Q6**&£4"L£:) . BUB 

© a to © a 0 k * ti h at ua e*a«iEicr e n a an © a m © a » ic * *> » t \ a a 
(buc&h) inaT*s;ttwt. buc <£t> a, 3o»»c*<,»Ta 
ttitmiiiEwwmtcit^TW l /i«:^t$t. bud <^± % am 

rtAco I ScfHllE (ST. tfcl4*fcA©IO#a> r*. fit±n*t§a £ »>/ 

0. Bttn«««-CiifcM*<SL< «< «»$n, «de*->TUB*a«aa 

W £ 

* « ( i m a a < je « k a * * a -s ic <i s * t s tt c n s at * * m a u /: ut © - 4 
aaaa©;©** •r©»«(ia»t*8t©'j ta-^y 

omi8*t(i-,Ti«4*i^i;, aisic^f aA<tt *n/=. snuamtwist 

aiitt*ffltaA**ti.(,<ot aw. c©*<x© a-©« 
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Wtilin*77 7*4 08*3 A: rtUttSJ** 5 o©£tfct§a£IS *3tliLft 

■ 9a»tt*l»fc*lcH«Kj*taea*©fc©©*a**>:fA.*|jk£t J: 
* if *»a*BWr 6fc*i>T**. B12C (£T) tt»*4i*A© I #«©«£ 
EHUD (ST) tttfcHttA©lOixtt©«tf«**t-. cn*©»f4tt 

w*i*«a*flSi**K*r>»TajM*ft:. bi 2 D©sT©aB*H*ni4EK j: *> 
w s 

■5 U«B*-aBfti- * C C DO* t f-4 >/^St*t, C PUttifc©t*» : ( 

1 > tanr-fara** wmiz&\.> (015225 tceio saatfio* 9 

(W*tf#> T8*t6 : (2 ) «Hil=ittvv OKffilO at*©.fc?*itt 

1. *> y 5Hn<Kv 9 ^ ccc b> o*fWRa*ibK/i,j&<o »c8j«iajesn-ci' 

3. CCBO«»t, m^JT^-D y»rt<Ott-?J&*<Dtt6<WttTttfDLTftjL6 * 
Tlt^S^*. 4. ,y (2) atf (3) t. Ca ) Rjffi fil 



ist- (CCD4U9. JBu^^xwmBttneocnfitieDnHijRta^L^i, 

) . 5. 7f 7 7Kt;i>T, (a) JWA'tOflitUK^ct 7 ». a Xli 
-Ci*^t»ift6, (a) ©maiciiC C DO-tr -»f^* > IlA^ttd* * -ti", Qfi 

C <0 m li * 56 *i -t tf R a A<lt (Kffita 1 4; mill f 6 C i: K W f 4 »»»CHf 

iw 4: >t»4E ic a « j; -5 u ^ «sw ic u t a ffiats-r * ^ ^ -j ««r * 

ttcA»tt«ttiltttL Tito*©* 3*** i*c 
»1"*IC. Ht»UffttliWHaBttflttfi!ISIt©^-n >»Hl* £ Rife L A:** 

rt.^n3voyrai»F- 344 Btta*mi»*. c©«aiw»cAatttaeac 
^ttXihfcot-f^-jxttttKSrtini, £Siajs (sxio* > u«* 

*S*A>^tS y ') ^✓>ttt««lt-*4 £ OlcS**<]40 -I60 ff ©30^ * < 
?CIH©eB*««IrtiriE(2HffiiouSMr4. SWR8J d - raHOSttfflS 
WSittliB?H*Blc«U4.5 mm©RS!*ft**3mni. S * j6< 6 ro mT « , 

'X44-C 3 0 4 MHIHKLfc. O©aiiMaa«»I0- I4B ttffl L fc. 



n-T«, Hli, ««*,*J:tf(dBitt*©i-5<£aaittA^^16-l9QattffniEtt 
Lfc. 

l4EE©acJ:-,Taa©WibM*;j:tfa©«t*ca^t£WJt*ff^fc. WJt 
. WPlia -9a?K / (50m«/lt s * I p*A) tiitf-JU^^ (160 m B 

/kg. i p*A> trjiootwtfc. aiiseasw^AytcAnfc. iti»T, 

t/«*»85©2/3 *&*>tz. tt(»i=H^r5«k*n-c(.wx^ffi(a4nfcBiiaa 
arattxaiesn, J4om«©iEi!ttf*i«»^^tt«t«tttT^fc. i>ata« 

4 LT-f > Ki-T->^y->*rai»/c. «AttBWBttKI*tt«ttfl^ai»« 

3t^taaeai;a^< ^ttwioatttasL. *©aa««atft 
aaaat-uTtcifi-t*. Jtttaataaicjtoaasnfc^ > -no 

y>?^^4BiajL. d>^^7<A^ (690 nm) taa#tt, 50*fc(il0 
0 nm«ttU>Xi«TS«3nf;aft7iJ XA«-a-CffiMB5icAW3lt&. 
R«ArtH-oflCiu>XKJ: 0»«*n|ai5u>XlcJ:0 CC Dft / 9 (CO 
HU63000 ) ORffiCiSSfti, 9ft&atl£ttES&7 I'-icBttL, CO 

7 u-^tt«aa-r--rjt-Biat:Bsf ffisittcaitsnfcsa? » e>r 

» F (256 ru* l/-C*> T-P^^rt-ftStlfc. 2t>SlC30VI3(t7 P-A(J| 
( 1 . El ( 1 f» tfc. M»«U»»4i*ARtca, ftv.-c 

»»ttAtt2»KHa»«. t&i4t£Au it>tclornni otcatftcowsa 
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f 4. aetir©«Ma»«tiS^*cftL4H»T»KfTO^-^^-r >wt&A&n 

a a » >*icsoaet«*>jttfc»4 a let 4. »m a at* sues-, 

ft e-^Kftuo. 1-o.t jfT**a«. taM&A-ctte-* «ft«atc*ra 

15-30 fiX^bHeU. 4 «»t«J:K*r. BBIO 4 ftPWipi^SKtat 

-x«r<rw v K^T->^y - >^ft«i«aKJ:«Jt^|Ell*ll3t4t|Eft<o^^'•^ 
t nrt-fi. 4 m»i mi«iira*, 4 at* 2 iiBaofliRcii 

. 4 ftt»3 UiEfirifiim±tcB < . E31GBIJ I mc/k b©^> K^7^>/'J 

***** . H16C ti^C/HlGD * A Ut^n^n 4 t>*i J: SO&tt* 

taott^Uflt 4. H1GE ii J:t/H1GF lif&ntt Alt *ft€*n J »fcJ:Cf S JMI 

aLfca-HSJiaoft*)*!**?** . cn^fi«ni«aT(i(&nu. cn*«£*«a 

tr-^3tt#IC{hUtfe«a»AA'4»6t>aK:«*tfc*«. £*tt4H*SUyt&tttr* 
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jfc*MI±Sma:Att 2 - 3»f*iT«ftL. £fflT3-*>©ffitt, ■«filtt. ■ 
aHffi*>*J:l/£ff*£fii£AUt 6ttTfcT-* £«4. L*L* 3o©H'i6fiao 

30t>itu£r«. tUamafJUflttUCHW <16.4:fcG.8 S) *fctt£*flH (9.7 
±4.7 t6> XHVK »'X«fi»SftOC (40.5±9.6 K) <>Wr4. 
HI7MHiGAA**<X>4 ft »> J . 2 tJ X V 3 tc J; -» XB 9 n 6 SfiQ&lttCS 4 * 

«tt«ea«Kip^ojEn:BCo^*gttt-^o , n,T**r. 

4aa-£ro(fettast<oKia-cj-»4. r?7 'ttmaa* uBi6A**»fc 4 

iiBicAA^w/s 4 P>f* 3 (S©ectff(t©r-r + i ▼ -> x*-/o 7 y LTir**r. 

Eflc^BttttttTMwiaaojt^gEftflCrteL < iBat*-*/:. aaaa*^© 
ai4fl*a-«i&ar.fMai*i&attt«H)a-x£ lts-pt aatnaroitj: 
6<r»t*Miia»aEesifcj: tf£-ffttG* o t>— aaiisa^*SA*-*fc (p <o.oi 

) . 14E5(0-5 B«13E<oarii, £ttCi ma ti J: l/BtHaEBUB»<'<- X -? -f >IC 

R->^if<onno^ur^»<fttA- (>2«) otiiciEff vtaatj; 

t/««5lffl]ffi (»a*MIIIIi&*6*W L < fflitLfc CJUbft<9l*NU £ lit 2. 4 

? »tt ii w»» a t a »f & « »c *% * n 4 mao a * 4 © a<k#w t « 
4. 

*>cm?>at*T«4. taiaAutttfld^pst^n^tficoaOT^oH^KffltoattA-* 



ZCftoa^nif. BI8D. BlBCfcXt*0IBUU|>Ki*jiftMaAtt4e'.3O 

xa6ooii«ufca*«ffl<oe»«*enfn*t-. anr < c£aiii?iiittnn* 

TTt;T<-**«Ii«*"i tiO: »c ? t * h^Q|«A< ^tSl&-r 4. Ch^o 

{fet*iifirA?pf u, »f^it**A<«iK^n/cBmt SH&+4. am** y 7sn/:ffi 
^ram Lfcffet*iiiE#'Afiie«)*A<d*n4c t tijc «*tu««SLfcfia 
«6'*rcBi Lfc?u*»iiw«onam*A«iitn4 wi tipt. ac»siE»«ica^ 

M 4 -Offli* C£ 3tJiA< 0 ififltii iF.« « *0 * £ tt « L Till* IZ ti L T £T « 4 tt ttJ 
itii ^C>Jfe«iiAatC0(>tIi§L/cfettflI8Ilc*iLTfcff«T4 (£Tp<0.01) . 

a is - 1 an a txtx ai w * » ic & »> as l a ra l » 4 «&f4<o * mm a ± a & 

ttT*R"/]#j£*J;t/«S£*mi,W4C£ ^jrif ( C aK litftHO 4 0<D 
^T4 C £A*rft 4. 

JtT»«OiSfltii J: tff5iattti34««^ >^/t, (n -12(50 H> tcilLxift* 
4C t 4. Jt^»flt^J:0a*>S(c«L-CftrA44*^n415ao^ao 

-j 0. J4C*D{fc»A'fflawrrtcJ: »>H)«6*^ ? 'J 7T*-./: (fi*K93H> . U* 

OttiauJd LTiE-CA44'V*>n419HO-fett<7)-> tj % 17fl<0*£attM Utt*lc 
*1 L TiET A ->t( tt-TSOM . 2 -o<0tt»r «ffla«t= «H«C M L HT * 4 A* 
•fcttlTH-liiETA-,/;. ^<0ffltllliUWaa«)«fflA<ffaEL'*^-,fcfc*i-C*4 
. C ft^ntai-BOIIirAaBAUo <0.00l T*4. 

^nilB 1 8 A^b i ft*r> 1 toitf 2(CJ:- 3 Tifi3n42IVI«« 
icH4««t4WttOG^^05H*UJE<tra^l^Mt--?'o » h LTvt. *«tt« 

a^«omA-«ttffioMnicfa^4ffla-+<oftHoaflcofiaa-c*4. r?? * 
liaaa" uraiSA^^wr- 4 «i> 1 (SOTtaaiKtco 5-"^ +■ ; 7 9 xt-fa , h 
"ttB£«' liaiBAd--iia/: 4 ffH>2P"j«)eC«{toy-t* + 



06^ttfflaa-£-as*iLm4c 

W_ 7 

i*7»^«n-r4ia»$iattt/nv»4~*«)-iE«*7rv-r. a«tts*a*oia»nidi 
ffj&<«*i«tcrf£attfTai8-*-4c i utaar* aaaa<oaft^a<7>ata 
«ffl«tiiT?T-»fc. «aa!nntiiSW*nai-4-4ta6J:9 t,«ar«fx^^fc 
. LAa, aatna-Srtr-rtsiX'oTnra-Biau^fficasL. eraftu, 

U£fet4£attLt£i**:. amtft«£tAUiaarS(4t«fSl«roi|iaEffl<OiE« J: 

ttffla^tiaaaartic^'T-o/fiiaoffjicttwtfc- 
Hi4is*j£E^^ffl^Ti3iafafiaiJu j:£Ma^tti2LW4 ci t^r. bha 
iua*o«fifiaD«>*yu- x y- a«ta4. aa-*rfii(t«)*4»ftt*-,T^4. a 

0(aiSrt^KBil5t=^fHt;/£A^ n. ft -> T C CO H U ^ OCO £B ^ S3 IC D 
4<e<£LT4. «B»¥mU£1RTJb4. 4 « 4> I liEtOHfflCQ R^lOa J:IC ■ * , 
4 Pil*2ti£*JI'itQaJitca<. B14BI1-** > VsT *t - >&UWUk.* 

m*pizit A?nfc« i oaiSL/re»{9T«4. HfBfliat a^awiiummea 

fitllTta»i(ca^»5i ^> lC^4. B14Clit&«i£At» 5 *>T«Stt6*£lSt<£ffl 

a i au«LT£*ttaa»yi&*4**f»icT4 6-\ »f4iitt«aai=i««/i(srti 

4 EC«HT'IOSaK*axa«3nfc*1tffin:<t)f»fSl=i-x4rBI5lcS'#-. - 

oft^ffftf-taa^tctiitfEiR'jiiiaEoji^atttttf/: 4 n»pnDV^mst^st 
(ttz x -» Tift*b 4. ©-G<7)mA«»2Mf3tcfctj 4aatofa«oa-sc(oHar * 

7*o,H.T*f. "BMiEW 4 «»2 rtO«CKftO 

<i- -: ^ ? xt-ro , t- LT*t. a**ttxa«3 n^aaof-y sEqejEft 

U13. 1 ±3. 9 %'T«0. £HE«B C7.8 ±2.3 «> i tttt LT» L < * i t< (p 
<0.01> . -DHft AUtGOttttB L/^uaStiatBtDO (40.5±9.6 ) A<£ff^B 
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€11 ±0.7 ) £tt«LT#U 

«_B 

TH. 

« 9 

a t c t *mi-. ««tti/:Tii«iiitttt«tai*>tisjeE-#-6 c 4« 

) iLT»Blt5Ci*tT«fc. Ei 3 A WttBfiBQOrU-X 

. H I 3 BtifcM&AfBOfitf E) I 3 C «»Rtc«il4*i£ALT^^ 

J «iftOi£@B8t2«:^L, Hi 3 D{l»l4*ttALT^4,5a*©aBfiBtt*w 
+. <£*i, »«U**/**)fii»mS)tti«rtic«^$n*. HI 0* HI IRtfHl 

W I 0 

#*mi turns*/;, ffl i »Ta»»tioat«i<-*«imc«*Ln£i^ 
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*T-t*Z C ©Affile J:, TMXtttI»*«»UC«<Ot2 

Hi, <io«i*»t, t*oa»(i<oi/-t>xii, »tttons^ 

* * >s>ytz* *>mm3#tz. m 2 >x©aa. mm*** 
hob* em * t * <o * a<on ft * *& 3 * & c t * * l fc. 
w 1 2 

>7< > h-> >7**£©e&«jH«LT, fl««at«ttT«H©co 

*©»K. BtHte 9 0 nm<DjfcTJHMLT*2 >-t>XOft» 
.«*». *ffltl5 I 0 nm<0*TR«LT»3 ^ - * C© 
MOMtt. £«£&ai£©{U)K 6 9 0 ± 1 0 n mOf»7^^3(U 5 I 0 
±1 0nmOf»7^?t|<ciKJ:-,Ttf'>fc. 

5fer6 9 0 nmdtS 1 0 n m«£ifc« + 6 C £ ic J: *> a > (• ? * f>*ttttfl>£ 
ItWLfc. M4>©6 0 0 nro«*M«;*- « 5 I 0 nin«£Jtt2Cfc. a 



%a*Jt*<a< «J6i:ohT, JSR^©«A3 3tt7C* fcOttft^JB 
< 'i*K^n-C*K-s««A*«tta< tt-,T, 6 9 0 nm<lli)t*<M 

txaiiTBALfcllT*!). & i o n m«lt y u { T«A U /r dT* ») , 

5 1 0 n m«*<^ 6 I 0 nm«*a5l < 1 1 1: i *) . fltKtaOrtco (x - y > 

m i 3 

m*r. *«^'-i*affl^«a:inw3n*«taB(»tceowictt«iLT. ^« 

6. 



LT. lift*ffit«±3it. 7U-A'<7 7T^©l/0t«^t:ti<T*« 

-< ? OV7 htt©C/C + +'<-4»«>7. 0 3V''-f?T3>'WAtt;t 
7*o5 r 7Z.<0«Ffli. »a0ti*fl) I TEX I 5 I ->'J -X«/*- K 1 ) 
i7frb !kx|k7U-^<777. AD [ ALFA LU*H»fSPC4 86 
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findudc <«tdio.h> 
'Vttdudc <ouih.h> 
fiactud* <ndBb.li> 
fedude <*ook>.h> 
x<oczl50.fa> 
*<piph.h> 
«nchrie <0oM.h> 
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«dc£«M£M_CHUNX 

- - ' » quit .| 
« oo . 2 

«eRADOC_!0 |0 
>e RETURN 13 
icESC 27 

ic CURSOR_UP 71 

SdcfiaeCURSOA DOWN 10 
*d«6ne CURSOR~RJGHT 77 
•define CURS OR ~LEFT 7$ 
*drfi»e CURSOR^/UMPUP 1 4 1 
*define CURSOR~JUMP DOWN US 
*dc£oe CURSOR_JUMF~RIGHT 1 16 
* define CURSOR JUVip~l pjrf 115 
nruadau_bex{ ~ 
ia*.jr.~ 
tm bdght. width: 

t: 

typedef nma d*u_box dm bos: 
u» boa_count - 0; " 
tm depth - 10; 
void intt_b04_avcriiy(void); 

d*u_bo* *dnw_bc«cj(*oid): 

BYTE **diff_bit(d»u^box : *tiup_pir. BYTE "ft I. BYTE "iW. 

tm bewtiim *_©rT. im y ofl); 
ft °*' «*_'«u(<i*u.box * • m»p_ptf ,"b YTE » -d.fr recti, im ^ch demh. 

«* po- _pUcc). - ^ 

OYTE "*di5-_m,p(d«..ba« "nup^,,;* fbl.imfc2.iw «*reh depth); 
Do*. *«m.rec U i < Uu_b« "nupj*,. BYTE — diff recu. im «JcTtoh 

£ ■^J"««W«*Jk« -•m 1 p_p«r. Oct •0oat_«r. »• icirch depth); 
float •w_reeu(dau>* ••map_p ( r. BYTE — dirT reo*. mt ^^d«h. 
tm »v_0*g); _ ~ ^ 

dtfine_boxj7up(void ) /• ttmna ■ pointer to an «r«y of boxes */ 



|w » - 0. mubet - MEM.CHUNJC;/* dyiumittfly riloeueoiei 
int error JUg - 0. inchir; /- chunks. */ 

d»t»_bo* **gro«ip_pfboxet; 
dziajsox -bo*_pdtf»er. 
int watch - GO; 

box_pouwer - (d*:* Jwx ' WJocXtnAxbox'iLLto^dii* box)) 
iffbox _poutfcr — MULL) ~ 



> in 20-box •/ 



printfr\BTRX3UBLE AT TCta"); 
pwp_ofboxts * (dJU.bax * * )n»noc(fM»bo«* liiccftdtlijxm •)); 
if (group of bout HULL) 

prarfTVjTROUBLE AT 74\n-); f FLAG 1 III V 

<bc( . . . ■ 

wfaSc (wiith !- QUmt 
UT,crror_fiaft. »0)( 

priatft'VtaTyBc ESC use drmwjboxu UVn*); 
bebar - gacbO; 
irfuthar — 0) 

ifCESC — inchv){ 

in* box ovtrtjyQ; 
whiie( witch!- QUIT) ( 
if 0 >- nuxbox) ( 

nuxboa MEM_CKUKK; 

crowp.orbaxcs -~(d*u_bax • *)runoc(c^up_ofboxcs. 

mjjfbex'nxeoHdu^boJt *)); 
if (yawp of bozci "~ NULL) 
priotrf-viTROUBLE AT 9i\a')~ f FLAG 2 ! ! ! V 

) 

J70«p_of_bo»ei(r**) ■ dr»w_boxxiO^ 
printffDo yon want to driv* box number %d ?\n*. 

(box_counl ■* J)); 
mdur • S«th0; 
miiatui 0) 
tetehO: 
tfCwchar— ESQ 



} 



tip < truxbox){ 

erau?_of.box£i ~ (d*u_box * *)rcaIloc(group_of_boxcs, 
Q'sucofTdauJbox *)): 

if (group of_boxa — NULL) 
printannTROUBLE AT 1 J3\n"); 
) /- FLAG 3 !!!!'/ 

r anrn(jroup_of_bo xe»). 



«»fX () IX1TEX I SI AD I +-*i-\,4 4-»'*t'U*-<«* 



im curj_x - 235, curs_y - 220; 
(Uti_oox. a ^raw_boxes(votd) 

ini dcuri_)t,deurs_y, 
int x.surt. y_$un. xjmgih, y length; 
int tcxl chaj-.k, 
char box_numbcrf3); 
dtu box •box_pointer. 

box_pointer - (daujxw *)rruJloc(iizeof{d»ta box))- 
i/fbox _pointcr — NULL) 

pHm/T-v, TROUBLE AT UWn'Y. 
Ijne<B2.0.euri_x-4,curj_y,curi_x-«-4.cur$ _y*l); 
linc(B2,0.curj_Jt.curj_y-5.curj~x,CTjrj_y+5'])' 
*di hrtjnode(DVNAMIC)' 

x_siin - y_nan - x length - y length - 0 
while (}) ( 

icxi_ch*r-getchO; 

if (iext_cJur — RETURN) ( 

dcurj_y»0; 
dcurs r— 0; 
iffk — 1)( 

x_«*n •■ cur$_x; 

y_$i«rt - curj_y. 

Bn«<B2,0.curs_x-4.cws_y,eurs - _x+4.cur3_y,0); 
^ trtcCB2.0.curj_x,curi_y-5.curj3x,curs_r+5]o); 

if (k — 2) 

bruJt; 

) 

dte if (iexi_eh*r — 0){ 
iexi_ch*j' - getchO; 
rwiich(tcxi_cr«j) f 

cise CURSOR_UP: 
dam_y-l: 
dcuri r-O; 
breaxT 
cue CURSOR_DOWN: 
dcurs_y-I; 
dcun x«0; 
break" 
case CURSOR_LEFT: 
dcun_y—0; 
dcur»_x«- 1; 
break; 



ease CURSOR.RiCHT: 
dcun_y-0; 
dcurs 
breakT 

case CURSO R_A^1P_UP: 
de»r»_y - -7; 
deuri x-0; 
breakT 

case CTJRSOR_JUMP_DOWN: 
dcun_y- 7; 
detin x "0; 
break? 

ease CURSOR_WMP_LEFT; 
dcurs_y "0; 
dcurs x • -7; 
break' 

case CURSOR_JUMP_RJGHT: 

dmrs_jr ~ 0, 

devrsje - 7; 

breakT 
defauh: 

dcurs_x "■ 0; 

dcurs_y-0; 

break; 

1 

I 

else 

texi char - -1; 

if( (k — 0>&A4iexi char «- -1) ) { 

lt«<B2.0.ain_x^,cjr>_y.airi_x-*-4.carj_y.O); 
Unc<B 2.0.cur»_x. ca»n_y-5. cun_x. cun_y+5.0); 
ews_x»nux(rr^cun_x^da(r»~ x.) ) I J.0); 
ew_r^nax<nnn(cur»_y+tlain_y.4 79).0); 
ime<B2.<Lews_x^.eun_y.eur»_rM,euri_y, 1 ); 
b«e<B2.0,ei^_x.tun^5.eun~x,cur»_y+5. 1 ); 

else iffk* I) ( 

line<B2.0^_nin.y_u*n.x_ft*ji ♦ x_leogihor_nan.O); 
bne<B2,0 t x v ctan.y_fun.x_«un.y_itan ♦ y_targih,0); 
kn<(B2,0.x_n«A. y_H*n ^yJen^jtJBitt* 

xJtagOKrjRiat ♦ y_leagih,0); 
line(B2.0jt_aan * x_k»5ih.y_«Art»x_Han + 

x.leBgthor^ctart + yjength.0): 
ewn_r-inix<nan(eur»_x^deur»_x. 5 1 1 J.0): 
oot inai fii iIi i(curs_y»deBr»_y.479).0): 
x^leagiii • cun_x - *_nart; 
y_ldwjih ■ con^jf * y_cmi; 

b«<B2.0^_c»r».y_nin.x_E*rt * x JeajLh.y cin.1); 
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lw<B2.0.x.fUrt jr_ittrt + yjengih,x_mrt ♦ 

K_lcngth.y_n*rt «• yJengtM); 
h«<B2,0^sun + xjengu\y_sun.x_iiert ♦ 
j * Jengih.y_sian ♦ y Jength, 1 ); 

} 

i_n*n - min(x_tt*rt.x_n«jt + wjength); 
y_nan - ran(y_stxn,y~it*ri + y Jength), 
xjcnglh - abi(x Jength); 
y Jength - «bjCy_tengU»); 
_tto«<bax_ooum.box_numbcr,RADIX 10); 
ifl (xjcngta < 10) | (yjesgth < tOJ ) J 
if (x Jength > y Jength) 

tcn(B2,0^_stvi+vJeag[h/2-7,y sun- 1 5. 

HORIZONTAL, 1 J .bo* number); 

ds«{ 

tflbox_couat < 10 ) 

w«(B2.0.x_n«rt.ll,y_iun*y lcnguV2-2, 
HORlZOhTTALJJ.bax number): 

eli* 

te»(B2,0.x_n»n- 1 l.y_n*rr+y length/2-2, 
HORIZONTAL, t . 1 ,box_rAimber); 

> 

die 

tca(B2,0,K_««rt+x_lensiW2-5j sttrt+y lcngth/2-2, 
HORlZOJ^TAUM.bcw number); 
bax_pointer->r - xnart; /• x coordinate •/ 
box_pouiier->y - y_n*rt; /• y coordinate V 
box_po«uef->hdshi - y Jength; /• vertical length V 

box.j>ointcr.>wdih - xjengih; /- horix length •/ 

curs_x+- 20; /* move crow-hairs to nearby location •/ 
curs_y+— 20; 
rerum box_pointcr. 

1 

void (nit Jbox_overlay(void) 

{ r Clear B2. set path to B I. and overlay •/ 

ft_tetsrrtask(niAMEB.OxO0rT); /* B2 on B I 

(b_c!KB2.0); 

select _patfa(B I); 

adijibanksel(l); 

adi_hgroupscl(R£D); 

adi_clearlut(250); 

KttJigrDupsctfGREEN); 

adi_dcarfut(0); 

xdiJigroupscKBLUE): 

aci dearrut(O); 
} ' 

void inzt_iicx_ixur?tvo«d) 
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( 

errjeveif2); 
load_cfg(~). 
initjytO; 

> 

BYTE "r»mJwEdaia(daia_box •*map_ptr.ire scarchdepiiv, tm frame_buflcr){ 
int ij.k.x_Bajvx_ead^Jengih,y_nxjT,y_tengih; ~ 
BYTE "iraigejecis; 



unsigned inf totaJJength—0; 
sd*a_p*th(frxra*J*iflcr); 
for(f-0;HS>ax_couni ;**-•■} 

t«*J length +- (*m»p_pir[i]).>*»dth + S*ie*reh_depth: 
imigereai - (BYTE ")maDoc(touJJcngih**iixoitBYTE *)); 
if (tmagerecu — NULL) ~ 

*br0^j<bo«_coumy**) [ 

*_«an - (•m*p_ptrfij).x • i«*n:h_depth; 

x_eod- Cmip_pcr[i]).x ♦ tcirch_depth + (*map _ptr(rj).width; 

* Jength - ('map _ptr(i]). width * 2'fcexrchdepth; 

y_nan - ( a nup_ptrn)).y - sevcb_d«pUi: 

y length - Cmapjarp]). height +■ 2 * »earcb_depth; 

farQ - K_sun-j < x_cnd;f^»)( 

ira«gc_recu{couni] - (BYTE * >maIloc(stzeoi(B YTE)*y_Iength^ 
if (aruge_recu( count J — NULL) 
prinrfI*\nSCREWUP 420V)-); 
ft_rvttne(B I j.y_ttan,y_lcngih,inuge_rea»f count)); 



' returnfiouge recti); 
) 

BYTE ••difr_bo*(dju_box •"map_pu. BYTE "fc_ptrl. BYTE "fb _ptr2. 
n« baT._mimber.irn x_crT. ml y_pfj){ 
unsigned an xjengih, yjength; ~ 
static unsigned tm count l"0.count2*0; 

bt ij; 

static ira old number; 
BYTE "box; 

xjength - (*map_prrfbox_nurnber)).widih; 

yjength - {'map _jar(box_nuirtber]). height; 

if (box_numbcr — 0) 



I number — 0; 



if(old_i 



box jntntber) ( 
count 1 +- xjength; 
oount2-*—E length ♦ 2 'depth, 
old i 



box - (BYTE *')nuJloc(fixeofl[BYTE •J'xjengih); 



UTbox — NULL) 

priatH"\nSerewtd si line 341 \n*J; 
for(i«K>:i<x_len grh.r^) ( 

boxfi).- (BYTE ")ma0oc<iizeo^BYTE)-y length); 
if (box[i) — NULL) 

primfl"\n5crewed at 362\n"). 
forfj-Oj<y_lengthj++) 

boxfiJtj) - (BYTEX *h*(CimXft>_^Ur^ountlJ03) - 

Cu«Xfo_J^2[r^_off*«xim2JIj-*y_erT]) ) ); 

return(box); 

> 

BYTE •"dUT_m»p(d4U_box , *m*p _ptr,irn fbl. int fc2, ini search depth) ( 
BYTE ""dieF_rea*,daU_bax. "Ibljii. ••(bljur; 
iffl c ou nt * 1 0; 
nuij.k.1; 

unsigned im size. iot*l_si2e - box counl * (2 ' »e*rch_depth + !)• 
(2*»e*rch^dcpth ♦ 1); 

tixe - 2"tearcb_dcnth ♦ 1; 

duT_reaj - (BYTE —)miJloc(sixeoI(BYTE •*)*tot»J_U2«); 
if (difT_rccu — KULL) 

pnm^*\n Screwed at 379\n"); 
fb I _ptr - ram_boxdat«(inap_pu.0.rb 1 X 
ft>2_ptr - rarn_boxJata(Qiap_ptr^eaT«fa_depth,(b2); 
for(r^:f<box_eounui*+) ~ 
forrj*<>"J < w«j+*) 

for(k - 0,k<iirx,k^)( 

difT rectilcouni) - diff_box(map_ptr.n)l_ptr.fb2 _pu.ij.k); 
cou«+*; 

I 

returo(diff recu); 

) 

flow •sun»_tceu<d«a_bcx ••m»p_pu, BYTE "'diffrectt. int te«rrh_oepth» 

tm «v_flxg){ ~ ~ 

unsigned tm iJ.kXrn,couni»0; 
Coat size - (2*search_dcpth •+ 1); 

Ooai toul_sizc - p*iearch_dcpth ♦ l)"C2*searcb_depth + l)*bea_couai; 
float m sunt jar, 

sum jar - (float *)c«Jloc«un«gned «mXo**J_iiifc^iz*c«ft float)); 
if (ami _ptr — NULL) 

prisuT^aSCREWUP AT S3T\n'X 
£bi(i*0^4iox coust^^) 
for G-Ojiiixc^) 
fb*f>Ktt<axe***)( 

forO-OJ < Cmap_ptrf,]>.wwlih; t**) 

£sr{m-0j» < (*m«p_pirfi]).hcighi^rr^) 

turn _pir(courn] difT_rects( count ]nj[m}; 
alav_flxg — ON) 

mm jtr|cot mi | ■ mni_ptr{coQct)' 



((•m*p_ptr[ij).width ' (*rnap_puti]>Jieight); 

count +*; 

I 

return(sutn_ptr): 

I 

float •w_reeu(dau._bew -mapjnr. BYTE •♦•dirTrectt. int »eajdi_(Jepth, 

int «vJUg)( 
unsigned tm UXWcounr-O; 
float size - a»iearcn_depth ♦ 1), 

Sou tctil_ti« - (2'scarch_depth + l)"(2»search depth + l)*bax count- 
float »vmr _pxi'\w_ptr. 

•v_prr - «uni_rec«(n«p_ptr.diF_rfxt^»e*r^_depth < «v QagX 

var _ptr - (float *)c*IJoc((umigned intjtotal jiie^iico Afloat)); 
if[vtr _ptr — NULL) 

prina*l*ViTroubfc <i ^77^n^; 
for(iH>^<box_COunt^+>) 
for Q-0-j<sizej++) 
for(k-0,k<Kze;k^+){ 

for(t-og < ("map_ptr[i]).«tdth: t++) 
fortm-0»n < (-map _ptr(i)).height^r^) 

w_ptrteoum] +- ((no*tXdirT_rectt(coumjn]ImD 
• ^^trtcoum])*((floatXdirT_recu{couniJp][iiil) 
* * v _ptrf cou m J ); 

count +*; 

f 

fr«<«»_ptr): 

rctum(w jnr); 

bn * ranjxjxaet( data box ••oup_pu, float •floai_ptr.ini search depth) { 
unsigned int ijjboxjump, 
float ineukvnun_iBctric - FLT_MAX. poxnioo-O; 
int Shifipj; ~ ~ 
dr*_t (flv_resuh; 

box Jump - (2»scirch_depih + l)'(2'tearcri depth + l)c 
fbr0-0>4>ox Jumper**) ( 
marie ■* 0; 

lor0H>-j<box_couni^**) 

metric float_ptrfj*box Junrp + Q; 
if[meiric < oim_mctrk) ( 

mn^nent •* nvxnc; 

position*!; 

I 

) 

drv_rtsuli - dn< (ial )pc«ition.Cirfl X2 * texith depth ♦ J)); 

thift{0] - (im )pos kioa; ~ 

stafljlj - depth • <&v_resuta.quoi; 

sfaifl[2) - depth - dTv_rrsuli.rem; 

rcmrn(shiflX 
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( 

BYTE *"mock_pcintcr, 
chirimage[12); 
d&u_box •Jnupjjoioier, 
int • ttali jrtr.i; 
floal »iuni_ptr3; 
tnt *trvu3: 
inh_itex_stufiO; 
fb inHO; 

_JcaracrEen( .GCLEARSCREEN ); 

_icrtcxt posit ion( 10, 10); 

telect_p«ihCBI); 

_ounexi(*BASE Imige : '); 

ic*nf{ **/■$". imige)-. 

im_rcad(B 1,0,0,51 2,480.imigc); 

sencxtposHion( IS, 10); 
select_p*th(ALOW); 
_outtext(*Imige to translate : "); 
icani{"%**, image); 
im_read(ALOW,0.0.5 1 2.«0,im« 5 e); 
_scncxtpoiilion(20.20). 
_ounea("Scarch depth: *); 
*canfl"%d\&depth); 
select __p*th(B I ); 
m»p_pointer - dc6ne_bosn*p0; 

s*m_ptr3 - vv_recu(map _j»intcr,moclc_pointer.dcpth,ON}; 

uvu3 - nun_boxiet(mjp_pointef,Hjm_pir3 .depth); 

primif\n VARIANCE : pes - %d. x_vans - %d. y_trani - %d\n', 

trsns3 {0 j,trtns3 [ 1 J,truu3 [2]); 
frce<mock_pointer); 
free((um_ptr3); 
free<tran&3); 
return 0; ) 



ft ¥7-507472 (19) 



CO 



CM 




S 




3 

O f 



0 A *K 





—19— 



7-507472 (20) 




—20— 



13 fl¥ 7-507472 (21) 




FIGURE 10A FIGURE 10D 
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FIGURE 18 A FIGURE 10B 
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